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— DPU card with error-correcting 
memory and controller cards 


68000-Powered for tomorrow 


Once again you get a big stride forward with Cromemco. 

This time it's our new DPU Dual Processor Unit. It gives 
enormous power to Cromemco computer systems such as 
our System One shown here. 


Compares with mainframes 


With the new DPU you get the almost unbelievably 
powerful 68000 processor and its 32-bit data-handling 
capabilities combined with its 16 Megabyte address space. 

In other words with the System One/DPU combination 
you get a small machine that's the equal of superminis and 
mainframes in some areas. 


8-Ві and 68000 software 


The dual part of the DPU refers to its on-board Z-80A 
processor. With this you have access to existing CP/M" 
software. 


But besides being compatible with this wealth of existing 
8-bit software, the System One/DPU has available a whole 
family of new 68000 system software. This includes a wide 
range of high-level software such as our 68000 Assembler, 
FORTRAN 77, Pascal, BASIC, COBOL, and C. 

Beyond all this there's a version for the 68000 of our 
widely admired CROMIX1 Operating System. lt's like 
UNIX 1 but has even more features and gives multi-tasking 
and multi-user capability. In fact, one or more users can run 
on the Z-80A processor while others are running on the 
68000. Switching between the Z-80A and 68000 is auto- 
matically controlled. 

The System One itself is a bus-oriented machine that has 
options for color graphics, for 390K or 780K of floppy 
storage, a 5 MB hard disk option, communications capabil- 
ity, and multi-processor capability using our I/O processor 
card. 


System One CS-1H 


Highly expandable 
With the System One/DPU combination, you get 
nemen dons expandability. Right now you can have up to 2 
3 of RAM storage. You get this with our new Memory 
Storage gards and our ema Controller. V. Controller 


ing you vast Айе expansion capability 

Further, the memory has built-in є error detection and 
correction, a feature normally found ‹ 
costly systems. 

Present customers can field-upgrade their С \ 
systems to use the DPU and still бе HR to run their present 
software using the Z-80A on the DPU. It's one more 


3715 Printer 


3102 Terminal 


instance of Cromemco's policy of providing obsolescence 
insurance for Cromemco users. 


With all this г performance you might not be ready for the 
low price we're talking 8 bou With 256K of RAM and 780K 
of floppy storage, the price of the System One/DPU is only 
$5495. That's hard to Beat. 

he MU MEE ried Аа d many 


"СРАМ 1з a trademark of Digital Research 
TCROMIX » a trademark of Cromemco, Inc, 
ҢІМІХ is a trademark of Bell Telephone Laboralories 


Cromemco" 


280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400 
Tomorrow's computers today 


Circle 133 on Inquiry card. 


Meter en ч» SO SSS ШШ ӨШ ee Rd dd ! 
(OL T WT ee | 


gm чача oc eee m m m remi | 


кән um mm um am am که‎ ль ма 


(ші жан т کے‎ Чен Шен іше тіні LL 


IMTERF ACE 
fw 


HIRES H 
АНА 0 
IHTERF ANE 


ee ee Se ees" 


Visa PRINTERS 


The above diagram shows in a func- 
tional way one of the most complete 
lines of computer cards in the industry. 

Look it over carefully. It could be well 
worth your while, 

These are all cards that plug into our 
5-100 bus microcomputers. 

You can also assemble them into a 
custom system in convenient Cromemco 
card cages. 


MULTI-PROCESSING AND 
INTELLIGENT I/O 

The range of capabilities and versatility 
you can draw upon is enormous. 

In processors, for example, you have a 
choice of CPU's including our extremely 
useful new МО Processor. This сап be 
used as a satellite processor to do off-line 
processing, multi-processing, and to form 
intelligent М/О. It opens the door to a 
whole new group of applications and 
tasks. Ask us about it. 


HIGH RESOLUTION 
COLOR GRAPHICS 
Again, you can have beautiful high- 
resolution color graphics with our color 
graphics interface. You can select from 
over 4000 colors and have a picture with 
a resolution at least equal to quality 
broadcast-TV pictures. 
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You have an unprecedented selection 
of memory including our unusual 48K 
and 16K two-port RAMs which allow 
high-speed color graphics. 


LOTS OF STORAGE 
These days you often want lots of disk 
Storage. So you can select from our disk 
controller card which will operate our 5” 
and 8" floppy disk drives (up to 1.2 
megabytes). Or select our WDI interface 
р operate our 11-megabyte hard disk 
rives. 


POWERFUL SOFTWARE AND 
PERIPHERAL SUPPORT 

There's much more yet you can do 
with our cards. And, of course, there's an 
easy way to put them to work in our 8-, 
12-, and 21-slot card cages. Our PS8 
power supply makes it simple to get the 
system into operation. 

Finally, Cromemco offers you the 
strongest software support in the industry 
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What Cromemco computer card 
capability can do for you 


with languages like FORTRAN, C, 
COBOL, ASSEMBLER, LISP, BASIC and 
others. There is also a wide choice from 
independent vendors. 

To top it all off, you can draw from a 
substantial array of peripherals: ter- 
minals, printers, color monitors and disk 
drives. 

There is even more capability than 
we're able to describe here, 


NOW AT HALL-MARK 
AND KIERULFF 
For your convenience Cromemco 
products are now available at Hall-Mark 
Electronics and Kierulff Electronics. Con- 
tact these national distributors for im- 
mediate product delivery. 


CROMEMCO COMPUTER CARDS 

е PROCESSORS — 4 MHz 2-80 А CPU, single card 
computer, I/O processor * MEMORY — upto 64K 
including special 48K and 16K two-port RAMS and 
our very well known BYTESAVERS® with PROM 
programming capability + HIGH RESOLUTION 
COLOR GRAPHICS — our 501 offers up to 754 x 
482 pixel resolution. 9 GENERAL PURPOSE IN- 
TERFACES—QUADART four-channel serial com- 
munications, TU-ART two-channel parallel and 
two-channel serial, SPIO 8-роп parallel, 4PIO 
4-port isolated parallel, D+ 7А 7-channel D/A and 
А/О converter, printer interface, floppy disk con- 
iroler with RS-232 interface and system 
diagnostics, wire-wrap and extender cards for your 
development work. 
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In This Issue 


This month we're proud to present the Circuit Cellar MPX-I6 computei 
system, designed and developed by Steve Ciarcia. In this exclusive three-part 
article, Steve will discuss all the design aspects of his IBM-compatible computer 
based on the Intel 8088 microprocessor. Our cover photograph (© 1982 by 
Jonathan Goell| shows the MPX-16 as a single-board computer composed of 
the processor, the memory, parallel and serial interfaces, a disk controller, and 
expansion slots. We hope you'll enjoy Steve's most extensive technical project 
to date. Our theme this month is graphics, and we have some interesting 
features. ‘Tronic Imagery” is a behind-the-scenes look at the development of 
the computer-generated graphics in Disney Studio's epic film Tron. Gregg 
Williams provides an introduction to computer graphics in “A Graphics 
Primer," and Alexander Pournelle takes us on a tour of “Тһе Third NCGA and 
the Future of Computer Graphics." In "Build a Video Digitizer" Michael 
Keryan shows you how to construct a video "frame grabber," and in 
"Microvec: The Other Type of Video Display" Billy Garrett describes how to 
construct an inexpensive vector graphics display. Andrew Pickholtz discusses 
"Interactive 3-D Graphics for the Apple Il." And we have reviews of the Vic- 
tor 9000, Cambridge Development Labs graphics board, The Graphics Magi- 
cian, and the Executive Briefing System. Plus more Game Contest winners, the 
User's Column, and our regular features, 
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The system builder's best choice 
for color graphics is a С55000 
color system from SCION. Its basic 
component is MicroAngelo’, the 
single board graphics display 
computer that has revolutionized 
monochrome display capability 
with low cost 512x480 pixel 
graphics resolution and 40 line 
by 85 character text capacity. 


When MicroAngelo boards are combined, they d create 


high resolution color graphics that have a unique ad- 
vantage. The displayed image is a combination of 
transparencies. So you can add, modify or delete 
images by transparency rather than as an entire image. 


SCION's Series C55000 builds an image with up to 8 bit 
planes, each generated by a MicroAngelo board. You 
select the assignment of those bit planes to transpar- 
encies. Each transparency can display 97-1 colors where 
nis the number of bit planes it uses... 2 bit planes would 
make a three color transparency, 8 bit planes would 
make а 255 color transparency. Once each transparency 
has been defined, your host can work with it inde- 
pendently, generating and modifying its graphics and 
text without interacting with the others. The indepen- 
dent transparencies are combined by the Color Mixer 
board which also assigns one of 16.8 million possible 
colors to each color of each transparency. 
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Your computer talks to the SCION 
Color system in SCREENWARE™, 
SCION's high level display firm- 
ware language. SCREENWARE 
commands are used by the com- 
puter in each MicroAngelo bit 
plane to generate graphics and 
text primitives. User interface is 
made simple with prom pted sys- 
tem set-up using 5СІОМ 5 ColorPak. 


MicroAngelo based color graphics systems are easy to 


use. Just plug the boards into your Multibus or S-100 
host. Or use the freestanding work station configuration 
with its RS-232 interface. In each case, you get high reso- 
lution color graphics for such a low price you can't 
afford to design your own. 


Think SCION for your graphics display needs. 
Think MicroAngelo. Call us at (703) 476-6100. 


Sysiam shown I3 a Model 25505058. 
*A trademark ol intel Corp. 


if the i image 1S s important, 
12310 Pinecrest Rd./ Reston, VA 22091 
(703) 476-6100 TWX: 710-833-0684 
Circle 404 on inquiry саго, 
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THINK IBM 


MILESTONE! - $395. Manual alone -$30. 
"Critical Path" network analysis program for scheduling 
manpower. dollars and time lo maximize productivity 
Interactive project management program that runs under 
CP/M-86™ MILESTONE can be used 10 track paper flow. 
| build a computer. check a department's performance. ог 
build a bridge. MILESTONE can be used by executives, 
engineers, managers and husinessmen. 
Produce PERT charts in minutes. 
Find critical tasks that can't be delayed 
Investigate tradeofls between manpower, dollars 
and trme. 
Give plans to others using a printed project schedule. 
Change results and immediately see the resulls on 
the screen. 
Balance lime, manpower and costs. 
| Requires СР/М-86. 


THE MICRO LINK II" - $89. 

A communications program thal conducts keyboard 
conversations. sends and receives electronic mail and 
exchanges any file (up ta disk capacity). Savas all or 
selected parts of transmission lo disk. Requires IBM PC 
005 and asynchronous communications card or CP /M-86. 


| BIBLIOGRAPHY" - $125. 

Compares citations in a manuscript with the entries in 
your own card catalog and constructs a bibliagraphy of 
all entries cited. Entries are added lo the catalog using 
your text-editor. Each catalog entry has a keyname (e.g , 
author and year of publicalion), followed by bibliogra- 
phic information of any length and formal. BIBLIO- 
GRAPHY constructs a bibliography ûf а.) works cited 
-alphabetized or numbered, with annotations included or 
excluded. Also copies entries from calalog to foolnotes 
in the manuscript. or replaces citations in the manuscript 
wilh numbers. BIBLIOGRAPHY can handle references to 
meel the requirements of virtaully any professional jour- 
nal, publisher, or style manual, Requires WordStar. Spell 
binder. PeachText, Super Writer, or other word proces- 
sor, and CP/M ar IBM PC DOS 


Afore Software 
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$295 


E 5 89 
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Mequirea CP: A id 
PLANEO $495. 
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PROOFREADER 


Requires BM ЕС DOS 


Product/Manual Alone 
$ 75, n/a 


Prices quoted бе noi інсіміе destination cha ‚кайта lat, at dealt 
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accept HaaierCard. Vina and American Express 


For More information See Your Computer 
Dealer or Contact Ua Directly. 
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Editorial 


Deus ex Machina 
of the 
Technological Age 


by Chris Morgan, Editor in Chief 


It's tempting to think of the microcomputer as the deus ex machina of the 
technological age. The term, literally “god from a machine," is a theatrical 
device first used by Greek tragedians to tie up the loose ends of a plot by intro- 
ducing, always in the nick of time, an external means to solve the characters’ 
problems. For example, in a modern plot, a rich relative might die near the end 
of the play and bequeath enough money to the main characters to solve their 
financial woes. The technique is looked upon with disfavor by theater critics 
as an easy way out for the playwright. Yet when applied to today's microcom- 
puter age deus ex machina has a positive ring to it. The microcomputer solves 
many problems of modern life in unexpected but satisfying ways — the essence 
of the deus ex machina. 

The microcomputer, for example, eases many of the monumental logistical 
problems of information management, data processing, and communications, 
to name several of the more obvious. Its diminishing size and cost coupled 
with an increase in computing power and memory capacity make the micro- 
computer seem like a panacea from the gods. Going one step further than the 
microcomputer in convenience and transportability is the expanding class of 
computers referred to as portable computers. 

A fast-growing and attractive subset of microcomputers, portable com- 
puters are enjoying a new-found popularity. The early ones had about them 
the air of the underdog. When the first portable models appeared several years 
ago, they seemed incredibly limited; their capabilities were few and primitive. 
But in the intervening time their price/performance ratio has increased 
dramatically. It reminds me of a similar situation that took place in the audio 
world in the early 1960s. 

At that time North American Philips quietly introduced a new tape- 
recording format called the cassette, designed to be used in small, portable 
tape recorders solely for "low-fi" applications such as dictation and noncritical 
music recording. No one had great expectations for the format. Its saving 
graces were its portability and convenience. Since then, as you know, 
technology has catapulted the quality of the lowly cassette to the point where 
it offers serious competition to long-playing records and ореп-гее! tape. 

The saga of the portable computer is simply a more spectacular manifesta- 
tion of the same trend. To illustrate, I'd like to discuss Hewlett-Packard's new 
HP-75C portable computer, the first of a series of portable computers to come 
from that company. Consider its features for a moment: 10 by 5 by 1% inches; 
26 ounces; battery operable for several weeks on a single charge; a fast BASIC 
with 147 commands built into the operating system; CMOS circuitry that 
stays on constantly to retain data and programs between sessions; fuil 
QWERTY-style touch-typing keyboard with all keys user-definable (à la the 


Hand 


We’re Expanding Your 
Personal Computer | 
With Reliable Hard-Line Thinking 


Let’ ЕРІП through all the "compu-babble" about hard-disk systems with some hard-line 
thinking 


If you own an IBM-PC*, Apple П“ or TRS-80* Model Ill, and want to expand to a hard-disk 
system, you want some fairly basic things from Winchester technology: 
* More storage capacity than your present 
system 
* Faster retrieval and storage of information 
«Accurate processing with reliable hardware and 
software 
PERCOM DATA was pioneering critical, reliable data separation functions so 


systems long before many of today's companies even began. PERCOM ATA's| solid 
industry reputation is your promise of hard-disk performance, from a drive with speci- 
fications equal to or superior to your own system. 


PERCOM DATA 5% inch PHD's™ are your easy, hard-line answer. These units are 
available in 5, 10, 15 and 30 megabyte models. The First Drive unit has a micro- 
processor-based drive controller, permitting you to add up to 3 more hard-disk PHD's. 
And PHD series prices are more than competitive, whether your system is an IBM-PC, 
Apple Il, or TRS-80 Model Ill. 


So, if you're ready to expand your system, do it with PERCOM DATA's PHD. Our 
hard-line thinking of more than half a decade means you get a reliable, high-quality 
PERCOM DATA peripheral, backed by the PERCOM DATA Performance Promise. 


Take a hard-line of your own today! Call one of our Sales Consultants for more 
information and specifications or for the name of your close-by PERCOM DATA Dealer. 


PERCOM DATA's Hard-Line Hotline is 1-800-527-1222 


PEFGUM DATA 


E Oo H P OQ H ALNI 


Expanding Your Peripheral Vision 
DRIVES * NETWORKS * SOFTWARE 


11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 
1-800-527-1222 


*JBM із a registered trademark of Intemational Business Machines 
Am a registered trademark of Apple Computer, Inc. 
is a registered trademark of Tandy Radio Shack Corporalion 
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Photo 1: The Hewlett-Packard HP-75C portable computer, 


HP-41C); a 32-character, liquid-crystal display (LCD) 
that serves as a window on a 96-character line, with 
character descenders; a hand-pulled magnetic-card reader 
that reads or writes up to 1.3K bytes per card; built-in 
16K bytes of RAM (random-access read/write memory) 
that can be increased to 24K bytes; three software- 
module plug-in ports in the computer that accept 8K- or 
16K-byte ROM (read-only memory) modules (With three 
16K-byte plug-in modules, the 48K-byte built-in operat- 
ing system, and 24K bytes of RAM, the HP-75C"s maxi- 
mum memory is 120K bytes!); the ability to store pro- 
gram files, data files, and appointment files in RAM — all 
such files can interact with one another; a built-in real- 
time clock; built-in HPIL interface loop (HP's new two- 
wire serial] interface loop for battery-operated con- 
trollers); built-in appointment modes with alarm; limited 
production of musical tones; and a range of off-the-shelf 
software for engineering applications, mathematics and 
statistics, electronic spreadsheets, and graphics presenta- 
tions. The base price for the 16K-byte RAM unit is $995. 
(The C in HP-75C stands for "continuous memory.") 
Think about these features for a moment. They weren't 


even available in a portable computer five years ago at 
any price! As the first of a series of portable computers 
from Hewlett-Packard, the HP-75C is only the beginning. 
No official details are available yet about future models 
in the 70 series. 

Hewlett-Packard makes a distinction between "hand- 
held" and "portable" computers, the former referring to 
the HP-41C and its future kin (rumor has it that an HP- 
42C is in the works), the latter to the 70 series. In HP 
parlance, a hand-held computer is one you can literally 
hold in one hand. Portable, on the other hand (no pun in- 
tended), refers to a small, transportable computer on 
which you can touch-type. The design goal of the HP- 
75C was to make a computer as small as possible on 
which touch-typing is still feasible. 

After browsing through the thorough instruction 
manual for the HP-75C (it's up to the company's usual 
high standards for documentation), | auditioned the 
machine and was impressed. The keyboard is indeed 
suited for touch-typing — although marginally so for ex- 
tended sessions. І wouldn't want to use the HP-75C for 
serious word processing. But then, it wasn't designed for 
that purpose. Its strong points are its portability and 
built-in BASIC (which is 10 times faster than the 
HP-41C's RPN), both features that will make the machine 
popular with engineers and technicians who work away 
from the office. This machine would have made the 
perfect "electronic slide rule plus" for me in my engineer- 
ing school days. My guess is that future machines in the 
70 series wil! have much larger LCDs and more "typable" 
keyboards. 

The company, incidentally, is encouraging outside 
software vendors to develop software for the HP-75C. As 
well, several peripherals have been announced for the 
machine, including a digital cassette drive, a video/TV 
interface to let you display up to twenty 32-character lines 
on a TV screen, two printers, a digital multimeter, and 
two video monitors, To come in early 1983 are a plotter, 
a modem, an HPIL to RS-232C converter, and an HPIL to 
HPIB converter. 


Computer Solutions 
We sell SemiDisk 


"il a a 


my be ip ке 
жазу ша. — for S-100 IBM Personal Computer 
TRS-80 Model 2 


Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your 
| computer can operate many times faster with a SemiDisk. And with our self installing software it couldn't be easier. Just plug in and hold 
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte. 


Specifications: 

TYPE: Semiconductor Disk Emulator 

CAPACITY: 512k or 1Mb 

POWER REQUIREMENTS: 0.6A (512k) 0.94 (1Mb) 
BATTERY BACKUP: 10-12V Unreg. (optional) 


We also offer sales Information on 8-100, Computer TAS-80. 
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For information contact: 
computer Solutions 
Robert Pinkham 

Р.О. Bax 931 

Hillsboro, OR 97123 
(503) 640-5665 


Circle 113 on Inquiry card. 
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OEM's, system integrators and dealers! Join us in 
the winners circle with our high performance equipment 


and the best discount schedule and dealer pian in the industry. 


Call or write: 


OUTSIDE THE USA WITHIN THE USA 


21592 Marilla Street 
Chatsworth, CA 91311 Ogden, UTAH 84403 
(243) 882-9007 TELEX NO. 245349 (801) 621-2294 


UNIX is а trademark of Bell Laboratories, ONYX is a trademark of ONYX Systems Inc.; OASIS is 
a trademark of Phase One Systems; ALTOS в à trademark of ALTOS Computer Systams 


Circle 207 on inquiry card. 
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4185 Harrison Blvd., Suite 304 - 


With the reputation of the fastest 8 bit microcom- 
puter on any race course, IBC has designed Its 46 bit 
computer entry for world class competition. The all new 
ENSIGN™ multi-slave processor architecture has 
performance that rivals the largest and most expensive 
16 bit mini-computers and small 32 bit mainframes at a 
fraction of their cost. The ENSIGN supports up to 32 users 
using the OASIS-46™ or UNIX™ operating systems. Eight 
bit IBC Cadet owners can easily upgrade their system to 
an ENSIGN configuration as both systems share a 


common cabinet, disk drives 
Microprocessor types | e 
[Microprocessor Speed | амн: | aE Ep me | 


|OASIS-16 Operating System (Max Users) ] 32 — | == Е 
[UNIX Operating System (Max Users) | 2 | o I 77 
Disk Speed VO (MBiSec] | ar | = E 
т) [зз | о | 
Disk Storage (Мо [бом] Е 


*Using Standard Supplied Disk Controller 
**2 MB Avallobie Now 8 MB Avallabie tst Quarter 1983 
*" *Not Supported 
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BUFFERED PRINTER CONTROLLER 


is now available for your IBM-PC* 


іш» улузу? 


WHAT'S A munie 
SPOOLER — А 
It allows you to 
continue to use 
your PC while 
your printer is 
printing. For 
example, in less 
than a minute | — 
64,000 characters--— 
are sent to the 
SPODLER, but you 
no longer have to wait 
the 20 minutes it takes 
for your IBM-PC Printer 
to finish printing. 
WIZARD-SPOOLER 
FEATURES: 

* 16K bytes of "character 
buffering" optionally 
expandable to 32K or 64K hytes. 

* A transparent computer-to- 
printer link compatihle with 
IBM DOS, most IBM software 
and expansion boards. 

* Automatically maximizes printer 
speed. 

* Low power consumption, cool 
operation, minimum load on the 
power supply. 

ж Built-in Buffer Self-Test. 

* Full 2-year warranty. 

ж Backed by the worlds —— 
#1 independent ШЕШ 
manufacturer of А 
peripheral 


| 
roll ү ! Two versions of 
controllers... | ы 54 the Wizard-Spooler 
*Ragislared | e are offered: 


trademark 
al iii 


| d 
Алы Parallel Only version je 
Мы Parallel/Serial version $348; 
E. ~: Distrinutor and Dealer 
b d E. inquiries invited 
a Circie 478 on Inquiry card, 


SUBSIDIARY OF WESPERCORP 
3168 Pullman Street, 
Costa Mesa, CA 92626 
(800) 854-8737 

(714) 650-1666 
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Editorial as 


I took the machine with me to a recent meeting of the 
New York Audio Society, where І knew I'd find several 
НР-41С users, to get their first impressions of the HP- 
75С. (I'm a confirmed audiophile, and I'm wondering 
how many BYTE readers are similarly addicted to audio.) 
First impressions from the HP-41C users were positive. | 
was somewhat surprised because 41C users tend to be 
fanatical in their devotion to their machines, generally 
look askance at algebraic notation versus reverse Polish 
notation, and prefer the powerful assembly language of 
the 41C. Nonetheless, they were taken by the machine. 1 
look upon this as a good omen. 

Speaking of HP-41C fanaticism, probably the best- 
organized and most active special-interest group in per- 
sonal computing is PPC, which spelled out reads "The 
Personal Programming Center is for People Program- 
ming Calculators." Interested readers can contact the 
group at 2545 West Camden Place, Santa Ana, CA 
92704. PPC has done some remarkable work over the 
years, including designing a custom ROM for the 41C 
that does more things than I have space to list here. I ap- 
plaud the group's efforts and hope interested readers will 
contact it to find out more about PPC. 

The HP-75C is not for everyone, but it does a lot for 
the money. I'm curious to see future products in Hewlett- 
Packard's 70 series. 


1982 SIGGRAPH 

This month's theme is computer graphics, in prepara- 
tion for which several BYTE staff members and l attended 
SIGGRAPH, the ACM's annual conference sponsored by 
its special-interest group for computer graphics. Nearly 
19,000 people attended this year's conference held this 
past July in Boston. 

The conference has rapidly become one of my favorite 
annual computer gatherings. SIGGRAPH attracts many 
interesting people, and the organizers work to keep the 
conference from becoming overly commercialized. The 
tone remains that of a true symposium, with dozens of 
technical papers presented and day-long classroom ses- 
sions held. The emphasis is decidedly on education. 
SIGGRAPH evenings, on the other hand, are reserved for 
the pure enjoyment of computer graphics. We attended 
the evening sessions on films and video and enjoyed them 
immensely, I urge all those BYTE readers with an interest 
in computer graphics to attend next year's SIGGRAPH 
conference. For information, contact SIGGRAPH ‘83 
Conference Office, 111 East Wacker Drive, Chicago, IL 
60601, (312) 644-6610. m 


Summa Cum Laude! 


Just three years ago, Intertec stunned 
the microcomputer industry when its 
SuperBrain" desktop computer gradu- 
ated with honors . . . outperforming all 
the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un- 
challenged. At least until now. . . 


Announcing SuperBrain Il". . . our 
latest microcomputer marvel that’s des- 
tined to be the “Most Likely to Succeed” 
in the Class of "82, With thousands of 
SuperBrains in use worldwide, it’s no 
surprise that SuperBrain Il users have 
wiven our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper- 
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin Z80 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out- 
smarts its Class of '79 counterpart by 


offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li- 
brary of new visual attributes including 
reverse video, below-the-line descen- 
ders and impressive graphics capabilities 
and Microsoft’ BASIC — all included at 
absolutely no extra cost! 

SuperBrain I's internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain П models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! But, 
best of all, prices start as low as $2,495, 
inclüding software! 

Of all the single-user microcomputers 
available today, our SuperBrain II is 
certainly in a class by itself. Not only 
does it outprice and outperform its com- 
petitive classmates, it's also backed by 
our comprehensive customer protection 


* Regsiered trademark ni Dustal Research t Microsoft is а trademark of Microsoft Corpora. 


programs — depot maintenance, ех- 
tended warranties, a satisfaction guaran- 
tee and a factory sponsored users group. 
All in all, the SuperBrain II" represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain И “Buyers Guide” and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Intertec. 


m M 
DAA 
= SYSTEMS. 


(803) 798-9100 TWX: 810-666-2115 
Circle 227 on inquiry card. 


HARDWARE 


АПЦТОв....................... 
БИЕ,,555545%%55:4ш..Ҙ.:2.2..- Ұшы 
ҮШ>........................ АШ, 
HAYES 
СНЕОМОСВАРН................224 
MICROMODEM ll ............... 289 
8МАКТМОВРЕМ................. 224 
1200 BAUD SMARTMODEM . 
MICROSOFT 
ТАО SOFTCARD......... eere 279 
ЕМНАМСЕВП...................!19 


PROWRITER 100 CPS 
PROWRITER 120 CPS ............639 
PROWRITER 15''................ 780 
Е10-55 СРБ ................„„„„„ 1799 
Е10-45 CPS ..... ТҮТЕТІП iio co. 1449 
IDS 
PRISM PRINTER 80.............. 789 
PRISM PRINTER 132............ 1689 


MICROLINE 82A .......... 
MICROLINE 83A à EE S: E E E E 5 5-423239 ‚139 
MICROLINE 84A ............... 1179 


# SEASON'S 
GREETINGS 


SOFTWARE 


CP M * [BM 
MICROPRO 
ж WORDSTAR......... e Баг бае .279 
* SUPERSORT ....................154 
ЖМАПМЕКСЕ.,.................. 89 
* БВАТАЗТАВН................ 
ж SPELLSTAR..... sasonaessosescae 
ӘСАІХЕТАН,................ 2-4. 189 
MICROSOFT 
BASIC COMPILER 


СОВОІ,80,,..................... 559 
МАСИОВВ...................... 139 
muSIMP/muMATH ..............199 
МІПЛІРЫАМ....................229 
ASHTON-TATE 

ж dBASE II Re ee aS ЖОЙ 
FOX & GELLER 
КОЛЦСКСОЮФЕ,.,....,...-5......... EBD 
* dUTIL ...asssnsera E кайа ын . 68 
SORCIM 

ж SUPERCALC........... ree ағ 189 
FORCE 11 

МАТНВТАН............. „ет: 99 


* SPELLGUARD тазлзоовгафтзафа 
......,...149 


ж WORDPLUS....,....: nee 
MICROSTUFF 
* CROSSTALK TIT TTD, к. 


CALL TOLL FREE: 
1-800-523-9511 


^ MI 


12 


* ALTOS * INTEGRAL BATA SYSTEMS 

* AMDEK » INTERACTIVE STRUCTURES 

e ANADEX e INNOVATIVE SOFTWARE APPLICATIONS 
* ASHTON-TATE s INFORMATION UNLIMITED SOFTWARE 
* BAYAD * MAXELL 

* CALIFORNIA COMPUTERS * MICROPRO 

* C. ITOH е MICROSOFT 

e COMSHARE TARGET SOFTWARE * MICROTEK 

е DENVER SOFTWARE = MORROW 

e EAGLE SOFTWARE * MOUNTAIN COMPUTERS 

* ELEPHANT e M&R 

e EPSON * MICROSTUFF 

e FORCE 11 * NEC 

* FOX & GELLER є NOVATION 

a FRANKLIN e OASIS 

* HAYDEN * OKIDATA 

e HAYES o PERFECT SOFTWARE 


SEASON'S GREETINGS 
TO 


THE MICROHOUSE MANUFACTURERS 


DEALERS INQUIRIES INVITED 


CROHOUS 


SOFTWARE 
APPLE. 


VISICORP 
x VISICALC 
ӘТІИІРЕ.................. 
ҮТБШІРІЗТ........».....:.... 
* VISITERM .......................79 
жҮІБІТЕЕМІ..................... 239 
ҮРБШЕН,Е........................ 184 
DESKTOP PLAN [l............... 184 
* DESKTOP PLAN IlI.............. 184 
MICROPRO 
ҰКОЕПЮЯТАН.....................224 
SUPERSORT SaaS Bass» cr ua 
MAILMERGE *»«-uywet9 $5595 9 жае k EE 5 4 ‚79 
DATASTAR scans ат а ИЙ 
АӘРШДЛҢТГАВ..........»..........4427 
CALCSTAR —-——— tC 


MICROSOFT 
TASC APPLESOFT 
COMPILER ..................... 149 
ТІМЕМАМАСЕН................ 119 
ҒОКТВАМ80.................... 149 
COBOL Екш.............::..-.... 839 


SPELLGUARD ......... T 
OASIS 
ҮҮӘНІРІДІ5..................... 149 


IN PA: 
1-215-868-8219 


s PEACHTREE SOFTWARE 

* QUADRAM 

* SANYO 

* SCITRONICS 

* SILICON VALLEY SYSTEMS, INC. 
¢ SORCIM 

а SORRENTO VALLEY ASSOCIATES 
е SYNETEX 

* SYSTEMS PLUS 

e TCS 

s TELEVIDEO 

* VENTEL 

* VIDEX 

e VISICORP 

e WABASH 

“ ZENITH 


1444 LINDEN ST./P.O. BOX 498, BETHLEHEM, PA 18016 
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PACKAGES 


CALL US ABOUT YOUR FREE GIFT WITH PURCHASE 


Digital Shifts Royalty Policy 


In his May 1982 BYTE User's Column, 
Jerry Pournelle criticized Digital Research 
Inc. for charging run-time library licens- 
ing royalties for programs written in that 
company's compiler languages (see 
"Supercale, Spelling Programs, BASIC 
Compilers, and Home-Grown Account- 
ing," page 226). The article was apparent- 
ly written prior to February 16, 1982, 
when Digital Research announced it had 
dropped these licensing requirements. 

Independent software vendors (ISVs) 
no longer have to pay royalties to Digital 
Research for selling programs written in 
the company's compilers. In addition, 
ISVs who have already paid royalties may 
credit these amounts to future purchases. 

The languages affected by this liberal- 
ized policy are PL/1-80, Pascal/MT +, the 
CBASIC Compiler called CB-80, and 
these languages’ 16-bit counterparts. In 
addition, this policy applies to other run- 
time library products from Digital Re- 
search, including its programmer produc- 
tivity tools, Access Manager and Display 
Manager. 

The three languages originated fram 
three different companies: PL/1-80 from 
Digital Research, Pascal/MT + from MT 
Microsystems, and the CB-80 CBASIC 
Compiler from Compiler Systems. Each 
had ils own licensing policy, so dropping 
the licensing requirements allows Digital 
Research to deal more fairly and consis- 
tently with its customers. 


Dan Fineberg, Account Manager/Digital 
Research Inc. 

Franson & Associates 

800 Charcot Ave. #110 

San Jose, CA 95131 


Enhancements to AIDS 


George Wolfe’s review of the AIDS 
(Assisted Instructional Development Sys- 
tem) that appeared in the August 1982 
BYTE {page 408) was a well-written and 
accurate assessment of the program's 
capabilities, As a result of the review, we 
have initiated two major changes in the 
program. 

First, high-resolution graphics can now 
be used with the program. The graphic 
displays are easily accessed through an 
embedded control command that can ap- 
pear anywhere in a Jesson. Also, the dis- 
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plays themselves can be created through 
any means at the user's disposal. 

Second, the time necessary to load 
questions has been reduced considerably 
so that students can spend more time on 
the lessons themselves. We feel this im- 
provement is of great importance to edu- 
cators, as it increases actual student time- 
on-task when using the computer. 

One other development will be of in- 
terest to BYTE readers; AIDS is now mar- 
keted nationally by Zweig Associates, a 
division of Skillcorp Publishers, We are 
supporting the program through a net- 
work of independent dealers and are in- 
itiating an innovative user-exchange ser- 
vice. 


Michael N. Milone ]r., Editor 
Skillcorp Publishers Inc. 

203 Eighth St. 

Honesdale, PA 18431 


Assoclation Promotes 
Computers and the 
Humanities 


As the president of ACH (Association 
for Computers and the Humanities), I 
want to praise BYTE for the July 1982 is- 
sue on Computers in the Arts and 
Sciences. Over the years, considerable 
work has been done in the arts and hu- 
manities without receiving much pub- 
licity. 1 want to inform the readers of 
BYTE about an organization in this area. 

ACH was founded to promote comput- 
ing in the humanities, which includes the 
arts as described in the phrase "Arts and 
Sciences," as well as the humanistic areas 
of the social sciences and the fine and per- 
forming arts: dance, sculpture, music, art 
history, etc. ACH sponsors a major bien- 
nial conference, the ICCH (Internationa! 
Conference on Computers and the Hu- 
manities). The next one, ICCH/83, will be 
held from June 6 to 8, 1983, in Raleigh, 


North Carolina, In addition to paper ses- ° 


sions and exhibits of equipment and soft- 
ware, we plan to hold juried exhibits in 
computer-assisted art and music. Anyone 
interested in attending or contributing to 
ICCH/83 should contact Sarah K. Bur- 
ton, ICCH/83, POB 5308, North Carolina 
State University, Raleigh, NC 27650. 
Anyone who would like further infor- 
mation about joining ACH should contact 
me at the address below or send $15 


(U. 5.) to Harry Lincoln, Treasurer, 
Department of Music, State University of 
New York, Binghamton, NY 13901. ACH 
members receive a discount subscription 
rate of $15 (U. S.) for the journal Com- 
puters and the Humanities. 


Mary Dee Harris Fosberg, 

Associate Professor, Computer Science 
Department of Mathematical Sciences 
Box 35 
Loyola University 
New Orleans, LA 70118 


Never Say Enough 


[ read with great interest and enjoyment 
Professor Don Karl Rowney's article "The 
Historian and the Microcomputer,” (See 
the July 1982 BYTE, page 166.) The efforts 
and advances in using computers for the 
social sciences are praiseworthy, and Pro- 
fessor Rowney is entirely correct when he 
says that there is much to be done, parti- 
cularly in the areas of documentation and 
product information. 

However, he misses the fundamental 
aspect of the microcomputer revolution. 
Not only does the microcomputer decen- 
tralize the means for solving problems, 
but it decentralizes the means for arriving 
at those means. Professor Rowney states 
that he has no plans to learn a computer 
language: “Having already studied Rus- 
sian, French, German, Latin, Hebrew, 
and Greek, I think enough is enough!” 

This is the first time in my life I have 
ever heard an academician state that he 
believes that there is such a thing as 
enough knowledge. But beyond that, by 
refusing to take the few hours that it 
would require for such an obviously intel- 
ligent person to learn a computer lan- 
guage, Professor Rowney misses a golden 
opportunity to gain insight into the work- 
ings of the computer. If he would, he 
could possibly come up with new methods 
of solving problems that might not occur 
to trained programmers, and he would 
unquestionably be able to communicate 
with programmers efficiently. 

I urge Professor Rowney and others in 
similar positions to learn something of 
programming, not to leave it to profes- 
sional programmers. 


Lee Amon, Corporate Data Analyst 

The Center for Professional Advancement 
POB H 

East Brunswick, NJ 08816 


ANNOUNCED 


16-ВІТ, 8 MHZ, 
^ 68000 MICROPROCESSOR. 
The new Sage II doesn't look 
exactly awesome. Some folks even 
mistake it for a disk subsystem. 
But the fact is, 8-bit 

microcomputers don' stand a 
chance against it. Minicomputers 
are shaking in their boots. And 
even a few mainframes are 
ا‎ ЕРЕ Е — 1" running scared, 
IE аса 2, | a Because the Sage II is based 
| ШІ ІШ | ben | d 3 on the incredible 68000. 
t Spe Oy a. | UP TO 512K, 

Sn T | ۹ " NOT COUNTING DRIVES. 
With its 24-bit address bus, the 
Sage |! can address 16 megabytes. 


The stripped down version 
Th L - gems тте "ерші, | features а mere 128K RAM. 
деле аянын ТҮРГЕШ Ё = — \ i , On top of that, you can add 
| ЖАЛЕП 5. А ГС Wa another 384K of “RAM DISK" (on- 
шеним Чымыны. ud 194 А board RAM that looks like а super- 


fast disk to the operaling system). 
Then come the real disk drives. 
Your choice of 40 or 80 track, 320K 
to 1.3 megabyte, 5-1/4". A 10K 
program ioads in half a second. 


p-SYSTEM' OPERATING SYSTEM. 
This optional, interactive operating 
system makes it possible to use 
programs currently running an 
8-bit computers. 

It supports Pascal, FOHTRAN 
77, BASIC and 68000 Macro 
Assembler languages and a host 
of utility and applications programs 


MORE FOR THE MONEY. 
Prices for the Sage II start at just 
$3,600 with one disk drive and 
128K RAM. 

No other computer in history has 
offered so much performance per 


195 North Edison Way, Suite 14 
Reno, Nevada 89502 | : unit price. 
(702) 322-6868 | | Call or write us today for the 
* UCSD p-Sysiams a trademark ol the Regents of ne Unversity ol Caina COMPUTER W TECHNOLOGY whole story. 
Disinibuted ın Untied Kingdom by TD! Lid, 28 Alma Vale Rd.. Clifton, Bnsiol, BSB 2HL. Tele 44-272-742796 
Distributed іп Northwest U.S. by Anacomp. 12838 S E. 40th Place. Bellavue, WA 98006, Tele 800-426-6244 Circle 339 on inquiry card. 
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Archaeologists 
Dig Microcomputers 


Ned and Lou Heite's article in the July 
1982 BYTE presents some useful programs 
based on a sound set of ground rules (see 
"Breaking the Jargon Barrier," page 76). 
Nevertheless, they present a misleading 
representation of the status of computers 
and microcomputers in archaeology. 
What is not mentioned anywhere in the 
article is that the Heites are obviously try- 
ing to reach and, perhaps, even character- 
ize historical archaeologists, particularly 
those who work in colonial archaeology 
on the Atlantic seaboard of the United 
States, where pipestem dating and mean 
ceramic-formula dating are most appli- 
cable. The nonarchaeologist reader of 
their article could be led to believe that 
most archaeologists are put off by com- 
puters and rely exclusively on main- 
frames, if they go near a computer at all, 
This is far from the case for prehistoric ar- 
chaeologists, at least. 

Some form of quantification (usually 
frequencies and trait lists) has been 
around archaeology for many years. Use 
of statistics, including complex multi- 
variate statistics, increased rapidly in the 
1960s (presumably as computer time be- 
came more available) and exploded in the 
1970s (simply check the pages of the ma- 
jor archaeology journals for the last 15 
years or s0). Archaeologists are just begin- 
ning to turn to the use of microcomputers, 
but their use is bound to increase as uni- 
versity computer dollars become scarcer 
and as more and more archaeologists are 
employed outside universities. 

Legislation enacted since 1974 mandates 
consideration of the impact of construc- 
tion projects (reservoirs, pipelines, trans- 
mission lines, power plants, etc.) upon the 
archaeological resources of the construc- 
tion site. This legislation has spawned a 
whole new breed of contract archaeolo- 
gists, often employed in the private sec- 
tor, to provide clients with archaeological 
services that will place them in compli- 
ance with the regulations. This breed of 
archaeologist is doing archaeology and is 
often heavily reliant on microcomputers 
for word processing (report turnaround 
after field work is sometimes almost un- 
realistically short), database management, 
data analysis, and, in smaller firms, for 
accounting, bookkeeping, etc. 

Unquestionably, many prehistoric ar- 
chaeologists do not use statistics, mini- 
mally quantify their data, and are in- 
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timidated by both computers and the peo- 
ple who know how to use them. It is also 
the case that many archaeologists, par- 
ticularly younger ones (and at аре 35, 1 
may well be in the transition generation}, 
have become familiar with statistics and 
computers as part of their graduate educa- 
tion and routinely use both in their work. 
This group is buying microcomputers and 
even taking them into the field (I wrote 
this from a field camp using a word pro- 
cessor on an Apple), then returning to the 
office to store and analyze data and pro- 
duce reports (or even do all this while still 
in the field), 

] don't know what meeting it was where 
only 7 of 700 conference registrants at- 
tended the microcomputer session, | 
strongly doubt, however, that we can in- 
fer that only 1% of the archaeological 
profession is interested in computing, 

As microcomputers become more pop- 
ular, better understood, and less expen- 
sive, and as software becomes more readi- 
ly available (frankly, archaeologists are 
more users than programmers), 1 predict 
that the next microcomputer session at a 
national meetíng will be attended by a 
much larger percentage of the conferees. 


Donna С. Roper 
102 North Durand 5t, 
Jackson, MI 49202 


Praising the Write Tools 


1 enjoyed Wayne Holder's article "Soft- 
ware Tools for Writers” (see the July 1982 
BYTE, page 138). His plans to create a 
computer program that uses the tech- 
niques outlined іп Richard Lanham's 
Revising Prose especially caught my eye. 
Dr. Lanham, the executive director of the 
UCLA Writing Programs, realizes that 
computers can provide much needed as- 
sistance for overburdened writing instruc- 
tors and, more importantly, can offer 
writers new ways of seeing their writing. 
BYTE readers might like to know that | 
have already written a Revising Prose 
computer program, which students at 
UCLA have used for several years, 

The program, called Homer, does many 
of the things that Dr, Lanham's book sug- 
gests writers should do. It isolates preposi- 
tions and forms of the verb “ta be,” 
counts words and sentences, draws sen- 
tence-length graphs, and even scans text 
for abstract words (which Homer calls 


woolly words) and possibly nominalized 
verbs (e, g., action rather than act). It also 
displays the analyzed text in severa] in- 
teresting formats. 

Though UCLA students and staff usual- 
ly use Homer on our IBM 3033 or our IBM 
4341, a microcomputer version also exists. 
It's written іп UCSD Pascal and runs on 
an Apple II. Charles Scribner's Sons (pub- 
lishers of Revising Prose} has made ten- 
tative plans to distribute the program. (A 
videotape version of Kevising Prose is 
already distributed by Charles Scribner's 
Sons.) 

Mr, Holder's interest in software tools 
for writers deserves praise. ] hope to see 
more from him and others in the future. 


Michael E. Cohen, Software Consultant 
UCLA Writing Programs 

371 Kinsey Hall 

University of California 

Los Angeles, CA 90024 


No Key to Shifty 
QWERTY's Solution 


In his letter to the editor in the July 
BYTE, C. W. Green observes that the tra- 
ditional QWERTY typewriter keyboard is 
Inefficient (see "Getting Rid of 
QWERTY,” page 31), [ts original efficien- 
су was mechanical—if the keys for letters 
that are frequently used in combination in 
the English language were struck in fast 
sequence, there would have been a me- 
chanical scramble. The layout was effi- 
cient for fast typing on a mechanical 
device, Letters Frequentiy combined in 
English had to be separated on the key- 
board by letters that seldom appeared 
together. 

Unfortunately, generations of typists 
have gotten used to QWERTY. I doubt 
that their influence has anything to do 
with the retention of the keyboard design 
For computers. When computing started, 
the number of people trained in typing 
who used computers was probably 
minimal. 

As personal computers penetrate offices 
and homes, they are still being used by 
people who have no typing skills, but 
because of the computer's proliferation, 
the opportunity to change the keyboard 
(to what?) has probably been lost already, 

Touch-typing is a skill that is not par- 
ticularly dependent upon the layout of the 
keyboard. However, the French have 
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if you use a Word 
Processor, you need 


GRAMMATIK 
Beyond Spelling Checking 


Grammatik can find over 15 
different kinds of common errors 
missed by simpte spelling 
checkers alone, including 
punctuation and capitalization 
errors, overworked and wordy 
phrases, and many others. Use 
Grammatik with Aspen Software's 
spelling checker Proofreader, 
featuring the Random House 
Dictionary®, or with your current 
spelling checker for a complete 
document proofreading system. 


Read what the experts say: 


“The pertect complement to a 
spelling checker,” 

Alan Miller Interface Age, 5/82 
“A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation.” 

Bob Loudan, InloWorkd, 12/81 
“Anyone Involved wlth word 
processing іп any way із encouraged 
to get this excellent program.“ 

AA Wicks, Compulronics, 5/82 
“A dynamic tool for comprehensive 
editing beyond spelling corrections." 

Dona Z Mellach, interlace Age, 5/82 
“A worthy and uselul addition to your 
word processing software.” 


Stephen Kimmel, Creative Compuling, 6/82 
Works with CP/M®, 
IBM-PC9*, ТН5-80% 


Grammatik $75.00 
Proofreader $50.00 


Order directly from Aspen 
Software, or see your local dealer. 
Specify your computer system 
configuration when ordering! 
Visa, Mastercard accepted. 


Random House m a regutéred Irademsr o! Random 
Мошы, Inc, Other regaled trademarks CP/M. Digital 
Research -- THS-80 Tandy Corp. - IBM (BM ~ 
Proofreader, Grammuliz. Aspen Soltward Co 


Aspen Software бо. 


Р.О. Вох 339-6 Tijaras, NM 87058 
(505) 281-1834 


18 November 1982 © BYTE Publicatians Inc 


"7 


рер) 


learned that а keyboard in ABC order is 
no more useful for nontypists than any 
other layout. lt probably doesn't matter 
very much what the keyboard is, as long 
as people learn touch-typing on some- 
thing standard. 

Incidentally, the numeric organization 
of a push-button telephone and of a calcu- 
lator are different, and that doesn't seem 
to bother too many people. 


Ellen Moss Poler 
78 East Second 5t. 
New York, NY 10003 


As C, W. Green pointed put in his let- 
ter in the July BYTE, the Sholes QWERTY 
keyboard is not the best—in fact, it was 
designed to be the worst. The blessed 
Dvorak keyboard speeds typing, reduces 
errors, and is easier to learn—so they keep 
telling me. How wonderfull 

In a craze of improvement last spring, | 
yanked off all the keytops on my Ohio 
Scientific Challenger 1P and put them 
back on in Dvorak's arrangement. lt's 
great! Too bad I'm too lazy to burn in a 
new monitor ROM (read-only memory)— 
but most new software ] write can read 
this new keyboard, 

For input systems using light pens or 
proximity switches, Edward B. Mont- 
gomery has found an even better arrange- 
ment that allows common sequences of 
letters such as “the,” "and," "-ing," "-ion," 
“with,” etc, to be entered in one smooth 
sweep of a pen, stylus, or finger, The full 
story is told in the March 1982 issue of 
Computer magazine. 

The Dvorak keyboard was meant for 
use with touch-typing. Otherwise, it is no 
better than Sholes. But touch-typing uses 
both my hands! I like io use my left index 
finger to keep track of where 1 am in a 
listing or table, Until I grow a third arm, 1 
type with one hand, 

But if 1 type with one hand, I must look 
at the keytops. The keyboard has too 
many keys for one hand, so Î must watch 
my fingers. Montgomery's system also re- 
quires looking. My eyes have better things 
to do. 

5o why not invent a completely new 
type of input device, not just rearrange 
the characters of a standard keyboard, 
but Find a better mechanical system? One 
that can be operated easily with one hand 
and without looking. One that is comfort- 
able to use. I cannot, however, imagine 


what such a device would be like. 


Daren Wilson 
POB 197 
Union Lake, MI 48085 


A number of devices are available that 
allow one-handed entry of ASCH (Amer- 
ican Standard Code for Information inter- 
change) characters, They generally consist 
of six buttons; four operated by the 
fingers and hwo by the thumb, These but- 
tons produce 64 ASCH characters direct- 
ly. A new device has just been introduced 
in England called the Microwriter. from 
the London-based Microwriter Lid. It, 
foo, uses six keys, but follows a new 
coding based оп а character's shape. The 
company is currently seeking a distributor 
in the И. 5.,, М.Н. 


Call for Articles 


[ hereby enter a plea for BYTE to 
devote an issue to that most neglected of 
computer topics: maintenance and repair. 

In the October 1981 BYTE, I described 
our computer at the Poricy Park Nature 
Center in Middletown, New Jersey (see 
"Bridging the 10-Percent Gap,” page 264), 
We have a straightforward system for 
business, and we run North Star DOS 
(disk operating system) and BASIC. The 
system serves our purposes very well. 

Our computer is essential, and it's used 
over 3 hours per day, 5 days a week for, 
say, at least 750 hours a year. Since we 
obtained the computer in the fall 1979, 
we've had one floppy-disk head crash, a 
new memory board fail after 6 months, 
and the original memory fail after 3 years, 
Three hardware failures in 3 years, not 
bad, Or is it? We don't know, [n addition, 
every Few months some disk block can't 
be read, requiring the use of the backup or 
some other technique to get it going again. 

Qur staff members are not computer ex- 
perts, and they can't recover bad disk 
blocks, let alone fix the memory. We 
would gladly pay for a program to salvage 
a bad disk (e. g., copy all files that are 
okay), but I've not seen one advertised. 
North Star won't talk to customers any- 
more, not even to give advice; it insists we 
go through dealers, Our dealer moved to 
Arizona, but, thank heavens, he gives ex- 
cellent mail and phone service. 

Is our experience typical? Who repairs 
computers? Are service contracts avail- 


The competitive edge in applications development. 


You can significantly reduce development time and 
provide better application programs with Display Manager 
from Digital Research. Display Manager lets you inter- 
actively design displays faster than ever before, and ensures 
that whatever features your CRT supports can be used by 
the program, automatically. Since Display Manager sup- 
ports most CRT attributes, including flashing, reverse 
video, underlining, and highlighting, your program is more 
dramatic and easier to use, no matter what CRT you use. 
You can even test a prototype application without a lot 
of costly and laborious coding. In short, Display Manager 
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saves time, provides CRT independence and saves memory. 
Display Manager works with Digital Researchs com- 

mercial programming languages, Pascal/MT+7 PL/1-80;7 

and CB-80; the CBASIC* Compiler. Combined with 

Display Manager, they add up to the most powerful pro- 

gramming packages you can buy. So try Display Manager, 

the advanced productivity tool that makes your CP/M 

compatible programs better than the competitions. For 

more information, call Digital Research, (408) 649-5500 
or (408) 649-3896, or write to 160 Central Ávenue, 
Pacific Grove, CA 93950. 

Europe 

Vector International Research Park 

B-3030 Leuven, Belgium, 32 (16) 20-24-96 

Telex: 26202 VECTOR 


Far East 

Microsoftware Associates 

6 Floor A.Y. Building, 3-2-2 Kitaacyama 
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Letters 


able? What are the mean times between 
failures for memory? disk drives? proces- 
sors? And how about advice for pur- 
chasers, such as to forget the 64K-byte 
memory card and, Instead, split memory 
on at least two boards so that one can 
diagnose the other. 

There must be lots of people or busi- 
nesses like ours whe have established their 
system, and whose main interest is not in 
expansion or new software, but in keeping 
the system running. How about some ar- 
ticles for 157 


Paul T. Brady 
91 Marcshire 
Middletown, Nj 07748 


Praise and Advice 


Many years ago, we received a compli- 
mentary subscription to a new magazine 
called BYTE, Not only was the name 
strange, but the publication dealt with a 
subject matter that was a little over our 
heads, The subscription lapsed, and the 
issues which we saved sat on a shelf 
gathering dust. We threw them out to 
make some room about three years ago. 

Our business, which deals in the sales 
and service of professional Jand-mobile 
radio-communications equipment, was 
thriving, and we were reading about all 
the new affordable business computing 
systems that were becoming available. We 
decided to do some research into the 
feasibility of using a computer in our of- 
fice. But where do we start? 

At that time (about two years ago), J 
remembered the magazine with the funny 
name and recalled that it spoke about 
computers, One thing led to another, and 
we have been subscribers ever since. I can 
kick myself, however, for throwing out 
those original issues. 

We continue to read BYTE each month, 
picking up more and more knowledge 
about the fascinating world of computers 
from both the articles (which still are a bit 
over our heads) and from information 
that we receive through the use of the 
Reader Service cards. 

Finally, we bought a system comprised 
of an IMS 80005Х computer, an ІВМ 
3101-10 display terminal, and an Okidata 
Microline 83 printer, These particular 
items were selected because we saw them 
work, and each seemed to do an excellent 
job of what it was designed to do. 


Although we were extremely pleased 
with our new system, we learned that we 
would literally have to teach ourselves 
how to use it. For some reason, all of the 
hardware manufacturers assume that the 
people who buy their products are com- 
puter professionals, but this is far from 
the case. 

Thank goodness we had learned enough 
from reading BYTE, and we were for- 
tunate enough to have purchased the 
system from one of BYTE's advertisers 
(John D. Owens and Associates), who was 
patient enough with us to get us started on 
the right track, Otherwise, we might still 
be staring at the machine. 

We were eager to start running some 
applications programs on our new equip- 
ment. While a software consultant was 
advising us about various accounting pro- 
grams, we decided to get one of the elec- 
tronic spreadsheets to play around with. 
But which one? 

Once again, BYTE came to the rescue, 
this tíme in the Form of Jerry Pournelle's 
excellent articles, which 1 thoroughly en- 
joy and look forward to. It seems that 
Jerry has the knack of writing a review 
that doesn't really sound like a review; it 
sounds more like a story that he is telling 
some friends. He makes for very enjoy- 
able reading. 

In any case, І recalled a recent article in 
which Jerry mentioned Supercale from 
Sorcim, so we decided to give it a try. The 
first thing we found out was that our IBM 
3101 terminal was not listed as one of the 
terminals supported by this program, but 
a quick call to the folks at Sorcim showed 
that they really knew their product well, 
and they were eager to help. The fellow 
we spoke to said "no problem," and he 
proceeded to tell me the few steps that 
allowed us ta configure the software to 
run with our terminal. After a few 
moments, everything was working! The 
serise of frustration that we felt earlier was 
starting to evaporate, and we were 
following the well-written users manual 
that Sorcim provides with Supercalc. 

That evening, we configured our first 
set of sheets with the program. We have 
been enjoying it ever since, 1 think I'm 
really going to like this program. 

It's a share that there aren't some clear- 
ly wrilten users guides that can help a 
first-time user learn what to do after plug- 
ging the equipment into the wall. We are 
sure that the more popular microcom- 
puting systems, such as Apple, Radio 
Shack, etc., provide such user guides, so 
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› Never having to type the word 

Ф “CATALOG,” ог trying to remember 
how to get from one part 

of a program to another! 

If you could do these functions, and many 

more like them, at the STROKE of a SINGLE 
KEY, would you? We thought you would! So, 
we invented the Enhancer ][ and the Function 
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systems now can be yours. EASILY! For 
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Package Deal 215.00 


— vippicanx 


FUNCTION STRIP 
(ti ve dt 11 


{ Wh UE SLUG JI у 
"1 17-4...) 


\рріе || is а registered trademark of Apple Computer, Inc. 
enhancer ][ and Function Strip are trademarks of Videx, Inc, 


М 


| i 
- چ‎ 12 ута Р a] 
eu 
gr 


АМ... Ө ч 9 6фёўҥ]Ё}ўЩ'ёЪёЩ ус 


why can't other companies do the same? [t 
wouldn't have to be too technical, but 
merely some basic information about how 
to format disks, what the various oper- 
ating system commands do and how to 
use them, how to copy and back up files, 
and so forth. It would also be a fine idea 
to mention some good practices to follow, 
such as making plenty of backups often 
enough and how to find out whether or 
not you are going to run out of disk space 
when you would least want to. 

In short, we feel that the field of elec- 
tronics, computers, and, in particular, in- 
formation handling is a very dynamic 
one, The manufacturers should realize 
that there is tremendous potential in the 
form of first-time users, if they can come 
out with documentation that is both 
thorough and understandable, 

Please keep up the good work and high 
quality of BYTE magazine. I look forward 
to receiving it every month for years to 
come, 


Jules K. Neuringer, President 
Portronix Communications Inc. 
2106 Bath Ave. 

Brooklyn, NY 11214 


Maybe Smoke Got In His Eyes 


I read BYTE avidly each month and en- 
joy it greatly. I cannot resist being one of 
the many (probably) who will write to say 
that the music pictured in photo 1 (page 
447) of the July 1982 issue is not "Home 
on the Range," but a modification of the 
first phrase of "On Top of Old Smokey," 
(See "Tuning Up the 1802," page 442.) 
This, of course, does not detract from the 
interest and utility of Art Makosinski's ex- 
cellent article! 


John В. Schaefer 
Department of Physics 
Geneva College 
Beaver Falls, PA 15010 


Another Name to Drop 


As Karim Alim expressed in his letter in 
the August 1982 BYTE, I, too, have en- 
joyed Jerry Pournelle’s Users Column. 
(See "What's the Story, Jerry," page 30,) 1 
do not, however, share Mr, Alim's con- 
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cern about not being able to afford the 
equipment that Mr, Pournelle uses (if he 
wrote about the machines 1 can afford, 
BYTE readers would grow bored with 
reviews of 10-year-old portable type- 
writers). 

With regard to Mr. Pournelle's name- 
dropping: I hope that someday Jerry will 
drop my name to his friend Adam because 
І covet owning one of Adam's computers, 
so [ have no objection whatever to Jerry's 
name-dropping. I also realize that 
coveting is a bad thing for someone in my 
profession to do, but honest is honest! 

Keep up the good work, Jerry! Mention 
my name the next time you see your ald 
buddy Adam. 


Roland M. Brown ІШ, Pastor 

Rodgers Forge United 
Methodist Church 

56 Stevenson Lane 

Baltimore, MD 21212 


Post-Warranty 
Service Applauded 


I read BYTE magazine with what might 
be described as religious fervor, and I've 
noticed that the Letters section has recent- 
ly carried several entries discussing many 
disturbing aspects of manufacturers’ war- 
rantes. I would like to describe a very 
positive experience that [ had with a 
manufacturer and service center, 

About 7 months ago, 1 purchased an 
IDS (integral Data Systems) 560, The 
printer performed well for about six 
months, when suddenly the quality of the 
print deteriorated. Naturally, | found this 
disturbing because I had only used the 
unit for, perhaps, the equivalent of 40 
hours of cantinuous use and the standard 
90-day warranty had long since expired, 1 
called IDS on its toll-free customer assis- 
tance number and spoke with a technician 
who patiently walked me through several 
tests. Though we isolated the problem to 
some degree, we were unable to rectify it, 
so the technician suggested I take the unit 
ta a Factory-authorized service center for 
further diagnosis and repair, 

l called the service center and set up an 
appointment to bring the unit by for 
"walk-in" service on a Sunday. The 
awner-serviceman quickly identified the 
problem as a faulty print head and he 
replaced it, He informed me that the list 
price for replacement was about $200, but 


he also noted the unit obviously had not 
been used very much and that, in his opin- 
ion, the failure was probably due to a 
manufacturer's defect, He volunteered to 
call 105 and request that the work be 
covered under warranty. IDS agreed with 
his assessment over the phone. 

Needless to say, І am quite pieased. I 
think both IDS and the service center 
should be acknowledged for their excep- 
tionally flexible and fair treatment. I am 
hopeful that they will set a standard for 
the personal computer industry. 


Cortis Cooper 
237 Burleigh 
Bangor, ME 04401 


Maintenance Concern Covers 
Canadian Computers 


In reference to Lewis A. Whitaker's ex- 
cellent article "Maintenance Alternatives 
for Personal Computers" (June 1982 
BYTE, page 452), may ! offer some infor- 
mation on a third-party maintenance 
alternative for BYTE's Canadian readers? 
Because the maintenance companies men- 
tioned in the article (TRW, Dow Jones, 
and Sorbus) do not operate to any degree 
in Western Canada, BYTE readers may be 
interested in knowing that professional 
computer service is available from Data- 
tech Systems in nine major cities across 
Canada, Datatech has been in the com- 
puter business since 1963 and offers both 
field and depot service on a wide variety 
of computer products. 


Steve Glover, Field Engineering 
Representative 

Datatech Systems Ltd. 

1095 McKenzie Ave. 

Victoria, British Columbia V8P 2L5 


No Sale—No Support 


This is іп response to the letter by Mr, 
William О, Maudlin of Broadcasting/ 
Recording Productions regarding the deci- 
sion by Apple Computer to discourage 
mail and phone discount sales of its prod- 
ucts, (See “No Discount —No Sale,” July 
1982 BYTE, page 31.) 
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USING YOUR COMPUTER FOR APPLE ІІ COMPUTERS, The serial stand-alone will eup- 


! YOUR PRINTER Microbuffer lI features on-board port different input and output 
b rect OF TIME. firmware for text formatting and baud rates and handshake pro- 
advanced graphics dump tocol. The 32K model starts at 
While your printer is running, your routines. Both serial and parallel $299, $349 for 64K, and 64K add- 
computer is tied up. All you can versions have very low power ons (for up to a total of 256K) are 
do is twiddle your thumbs until consumption. SECUN functions just $179. 
the program is finished. include Basic listing formatter, 
self-test, buffer zap, and SIMPLE TO INSTALL. 
MICROBUFFER ALLOWS YOU transparent and maintain modes. |і, нер | is slot-independent. 
TO PRINT AND PROCESS The the model 18 priced at $259 it will fit directly Inside the Apple 
SIMULTANEOUSLY. il In any slot except zero. 


FOR EPSON PRINTERS, Microbuffer  Microbuffer for your Epson 
You just dump your printing data iS $159 in elther an BK Serial ora mounts базу їп theexisting 


| 
dei E aE а NGOS, 16K parallef version. The serial auxiliary slot directly inside the 
Microbuffer accepts data as buffer зирро# 8 both hardware Epson printer. 
fast as your computer can send handshaking alid XON-XOFF The stand-alone Microbuffer is 
е я software handshakinges: baud Installed in-line between virtually 


it. It first stores the data in its 


| ^ inter- printer and any computer. 
own memory buffer, then takes "2188 up to 19,200. Both inter any p у computer 


faces are compatible with Epson 


control of your printer. commands includin MICROBUFFER FROM 
М g Graftrax-80 
Ae ey and Graftrax-80--. Both are user- PRACTICAL PERIPHERALS. 
expandable to 32K. 
THERE IS A MICROBUFFER ENS When you think of how much 
FOR ANY COMPUTER/PRINTER ALL OTHER COMPUTER/PRINTER time Microbuffer will save, 
COMBINATION. COMBINATIONS are served by the сап you afford to not have one? 
in-line, stand-alone Microbuffers. 
Microbuffers are available in (Pictured here, twice actual size) FRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
Centronics-compatible parallel Both serial and parallel ver- WESTLAKE VILLAGE, CA 91362 
or RS-232C serial versions. sions are expandable up to 256K. (213) 991-8200 
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I would like to applaud Apple for sup- 
porting its authorized, full-service dealers. 
On several occasions, I have lost a sale to 
a discounter only to have the customer 
come back to me when his or her discount 
dealer failed to provide any post-sale ser- 
vice, My customers do not seem to mind 
paying a fractionally higher price initially 
because they realize that in the long run, if 
anything goes wrong, I’m here to help. 

1 would also like to thank Mr, Maudlin 
for saving full-service Apple retailers the 
time which would have been wasted on a 
customer who seems to find getting a dis- 
count more important than getting good 
service, 

Finally, 1 would like to say to the full- 
service retailers of the product that Mr. 
Maudlin did purchase that if he comes to 
you for service, tell him ta go see the 
dealer who sold him the equipment. 


Randy Piscione, Sales Representative 
Light Computer Centre 

1 Yorkdale Rd. 

Toronto, Ontario, M6AÀ ЗА1 
Canada 


Letter Off Base 


The July 1982 BYTE included a letter 
about the Base 2 Inc. printer from Victor 
Ung (see page 16). The letter implied that 
Base 2 Inc. could be contacted through 
Advanced Computer Products, This is to 
inform BYTE and its readers that Ad- 
vanced Computer Products Inc. is not, 
and never has been, associated with Base 
2 Inc, 


Tom Freeman, Vice President 
Advanced Computer Products Inc, 
POB 17329 

Irvine, CA 92713 


Gimme That Old 
BASIC Language 


You can keep your Pascal, keep your 
Ada, keep your C because if 1 can have 
the BASIC described by Thomas Kurtz, 
ПІ be a happy man. (See "On the Way to 


THE MULTI-USER FRIENDLY MEMORY BOARD WITH 


А" ! » |) | 


г 


256 Kilobytes 
6 MHZ with no wait 
states— most processors 
O Designed to operate in any 
73, р System IEEE or Non- 
[O 16-bit addressing option: 
Powerful Macrotech Mem- 
ory Mapping (М3) bank 56- 
lect architecture allows 
each 4K block of the 16 bit 
(64K) logical addresses to 
be dynamically translated 
to any 4K block of the 256K 
on board physical memory, 
C] 24-bit direct addressing 
option 


operation 
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C] “Educated” cycle control 
module generates all tim- 
ing on board asyn- 
chronously for maximum 
access speed and uniform 


C] Comprehensive technical 
manual with complete in- 
stallation guide and source 
listings for MP/M II" * and 
"Virlual Disk” solid state 
disk applications. | 

CI DMA operation fully sup- 
ported in strict accordance 
with IEEE 696 standard. 

(18/16 data transfer protocol 


(J Parity error detection 


O Multilayer board and bus 
signal filtering (аг noise- 
free operation. 
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Standard BASIC," June 1982 BYTE, page 
182.) 

That, however, brings up this question: 
how soon can we expect to see the new 
standard BASIC implemented? Obvious- 
ly, Professor Kurtz's committee has no 
control over that, but 1 wonder if BYTE 
could poll IBM, Apple, Tandy, Com- 
modore, etc. to find out when these 
manufacturers expect to release standard 
BASIC implementations for their com- 
puters, 


Steve Switzer 
108 Lequer Rd. 
Port Washington, NY 11050 


Stick by Ads 


Dr. Alan Wilcox recently implored 
BYTE to carry only advertisements that 
are directly related to computers and com- 
puting. (See “Stick to Computers,” Au- 
gust 1982 BYTE, page 34.) 

Great. I can hardly wait to see the 
subscription price rise as BYTE tries to 
make up the lost revenue. 

I don't care how many pages of adver- 
tising appear in each issue of BYTE, or 
what products the ads are pushing. If a 
reader doesn't like an ad, he can simply 
turn the page. 


Michael Truffer, Publisher 
Skydiving 

POB 189 

Deltona, FL 32725 


Program Takes 
Up CPM's Slack 


Steven Zimmerman and Leo M. Con- 
rad's article describing CPM (Critical- 
Path Method} and introducing a BASIC 
program to solve scheduling problems 
was, for me, very timely. (See "Program- 
ming the Critical-Path Method in 
BASIC," July 1982 BYTE, page 378.) I 
have modified their program to run on the 
IBM Personal Computer and am presently 
adding an input/output section more 
suited to my applications. To test the pro- 
gram, 1 have used, as data, the sample 
CPM that appears in "The ABCs of the 
Critical Path Method," by Levy, Thomp- 
son, and Wiest (Harvard Business 


Mn ————— —— —————'Ó -—————XÁd——9À——— — —  —-7—— —"———Á——HMRÉÉ E —À— A —À 


Review, September 1963) I heartily 
recommend this article to those just learn- 
ing CPM. The program ran flawlessly, but 
it lacks a feature that I have incorporated 
and present here for BYTE readers (see 
listing 1). 

The Slack Time calculation performed 
by the BASIC program is the same vari- 
able as Total Slack cited in the Harvard 
Business Review article, This number is 
the total amount of time an activity may 
slide without forcing a delay of the overall 
project-completion date. Such a number is 
useful when tight control can be kept on 
those activities that Follow the delayed ac- 
tivity. 

However, in the real world, delaying 
the start of an activity often affects its cost 
and its duration (due to availability of 
manpower, for example). What the pro- 
ject manager needs is a figure that in- 
dicates how much an activity may slide 
without impacting the Early Start Time of 
subsequent activities. This number is 
described in the Harvard Business Review 
article and is known as Free Slack. By 
definition, it cannot exceed Total Slack 


Listing 1 
60 DIM А%(0%,2), А(0%,14),5У(12) 


130] REM FREE-SLACK VARIABLE CALCULATONS 


1302 FOR I=) TO M% 
1303 MIM = 99999 
1304 FOR J=) TO M% 


1305 IF А(1,2) «А(7,1) AND A(J,8) « MIM THEN MIM = А(1,8) 


1306 NEXT 1 


1307 IF MIM > 99998 THEN А(1,14) «0 ELSE А(1,14) = MIM ~ А(1,9) 


1308 NEXT I 

1320 PRINT"CODE DESCRIPTION USED 
TOTAL FREE” 

1330 РНІМТ" 
SLACK SLACK” 

1385 PRINT USING С5%;А(1,14): 


TIME 


and, most often, it will be less than the 
Total Slack. 

By making just a few changes to the 
Zimmerman and Conrad BASIC pro- 
gram, Free Slack calculations can be 
added to the already powerful scheduling 
tool, The revisions are shown in listing 1. 

When applied to Zimmerman and 
Conrad's test data, running a normal time 
analysis yields some interesting Free Slack 
times. For instance, activity F appears to 
have a Slack Time of 39.7 weeks. Yet the 


EARLY EARLY 


START FIN 


LAST LAST 


START FIN 


Free Slack figure reveals that a slide of 
only 23.7 weeks can be allowed without 
affecting the Early Start times of activities 
M and O. This is not an attempt to prove 
that either slack-time calculation is the 
more important. However, having both 
calculations available certainly increases 
the utility of the CPM program. 


Chip Getter 
21 Bayberry Lane 
New Rochelle, NY 10804m 


• Bell 242 compatible — 1200 Baud 

«Full duplex 

• 120 CPS over any standard phone line 
Microprocessor design has invaded the modem 


world. Our new 1200 baud modems pack Bell 212 


compatibility into 10 integrated circuits 
the lowest parts count of any 212 modem 
available. The extremely low parts count 
translates directly into long life, outstanding 
reliability and low production costs savings 
passed on to you ina lower price. 


by far 


The Micro Link 1200 features originate and 
answer capability. The Auto Link 1200 includes 
these features plus auto-answer. Both units 
are FCC certified for direct connection to the 
phone lines via a standard РИС phone jack 
and include 5232, Self-Test, and a one year 
limited warranty, 


Take advantage of higher technology at lower 
cost. Call for full product specifications and 
pricing today. 


Micro Link 1200 $449* Ашо Link 1200 5498" 


“Suggested list price, quantity one 
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2) Advance Communication Card (Async, Віѕупс, SDLC, HDLC); 3) Expansion Parity 
Memory (64K-256K); 4) Disk++ (memory, Async & disk host adaptor); 5) Original 
Memory Combo; 6) Async Communication Card (1 or 2 ports); 7) Wire Wrap Card 
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у Memory • Clock Calendar (std.) 
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,. * SuperDrive included (disk emula- 
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emaye addressing • Patent 


4-2 pos EFC thx 2691 Richter Ave., Suite 104 
Irvine, California 92714 

Telephone: (714) 540-1333 

= Dealer inquiries welcome. 


The Third NCGA and the Future 
of Computer Graphics 


A survey of the current state of computer graphics. 


Drafting Dan never materialized, 
but a lot of his relatives did. 

For those of you who haven't read 
Robert A. Heinlein's Door into Sum- 
mer, Drafting Dan was a cross be- 
tween a typewriter and a drafting 
board. And since I’ve never been very 
good at drawing except with a T 
square, I've always been interested in 
something that could do what Draft- 
ing Dan did. As a result of this, and 
because I'm also interested іп film- 
making, another industry that's 
becoming increasingly computer- 
dependent, I was especially eager to 


Alexander Pournelle 
c/o Workman & Associates 
112 Marion Ave. 
Pasadena, CA 91106 


attend the third annual meeting of the 
National Computer Graphics Associ- 
ation (NCGA) in Anaheim last June. 

Basically, I went to see what the 
normal BYTE reader might go for: 
upgrades for my personal computer, 
a California Computer Systems 
machine named Helen. 1 had taken 


the first step when I'd bought a $99 
surplus monitor a month earlier. But I 
couldn't afford a Microangelo graph- 
ics board from Scion or any of the 
other boards for the 5-100 bus, such 
as those from Cambridge Graphics 
Lab or Digital Graphics. I did, 
however, have faint hopes that some- 
one would unveil a cheap add-on 
graphics system, And there was 
another economic justification: I'm 
addicted to Atari’s arcade game 


Tempest, and Га like to save my 
quarters. 
Unfortunately, it took only about 


A picture generated on a Raster Technologies graphics terminal. You might see similar computer-generated pictures used as 
backgrounds in Revenge of the Jedi (the next Star Wars episode). George Lucas has invested heavily in computer graphics. (Photo 


courtesy of Raster Technologies.) 
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How theTE55-II make kes | 
short work of long problems. 


Whenever you can solve The ТІ-55-П also gives you 
complex problems quickly and enough programmability to elimi- 
accurately, you're ahead of the nate a lot of repetitive key punch- 
gane: And that's exactly what the ing. Our Constant Memory ™ 

1-55-11 does for you. By giving keeps programs and data on tap, 
you 112 pre-programmed functions even when the calculator is turned 
(like definite integrals), it allows off. So once you've entered a 

ou to take short cuts without formula, you can simply put in the 
osing accuracy. You'll accomplish variables to get your n The 
a lot more in less time which 
means increased efficiency. 

With our Т1-55- you can 
tackle problems you thought could 
only be solved with higher-priced 
programmables. You're not only 

etting the standard slide rule 
Poncio but also statistical capa- 
bilities. This way you can work 
out linear regressions, permuta- 
tions and combinations, just to 
name a few. 


Liquid Crystal Display shows your 


a” 


answers in standard, scientific or 
engineering notations — clearly 
and precisely. 

е also help you get the 
most out of your calculator with 
the Calculator Decision-Making 
Sourcebook. It gives you step- 
by-step examples of the best 
techniques used for solving mathe- 
matical, scientific and statistical 
problems. And we've included a 
special section on how to program 
your ТІ-55-П. 

So next time you're facing 
another time-consuming о 
problem, cut it down to 
size with the Т1-55-11. 


TEXAS 
INSTRUMENTS 


Ф 1982, Texas Instruments Incorporated. 
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o automate your lab. 
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Exciting new capabilities can blossom in your lab—when 
you automate it with the DAISI family of data acquisition 
peripherals for your Apple Computer. 
DAISI interfaces, from Interactive Structures, turn your econom- 
ical Apple into a personal electronic lab assistant, DAISI prod- 
ucts are designed to read instruments and sensors, control 
temperature and pressure . . . with reliability and precision. 
Here's a rundown on some DAISI interfaces 
Al43, 12-Bit Analog Input System— $550 
= 16 input channels = 20 microseconds conversion time. 
А102, 8-Bit Analog Input System—$299 
и 16 input channels а 70 microseconds conversion time. 


AO03, 8-Bit Analog Output System—$195-$437 


m up to 8 independent channels в range and offset adjustable. 


0109, Digital Interface with Timers— $330 

m timing and interrupt capability = direct connection to BCD 
digils, switches, relays. 

Don't settle for garden variety equipment for үран laboratory 
applications. Get the best—at a great price. Pick а DAISII 


Ө, Call us for the DAIS! dealer near you. 


All DAIS! Interfaces come 
complete with cable, in- 
iructional disketi d 
Interactive Structures Inc. қаны ыле ан ті 
146 Montgomery Ave. 

Bala Cynwyd, PA 19004 


(215) 667-1743 
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20 minutes to see everything I couid 
afford. Out of the 162 booths, very 
few were offering affordable 
machines. But I thought I might as 
well get my money's worth, and I saw 
the rest of the show because I may be 
able to buy something next year; 
prices seem to be about ready to 
plummet. 

The show's focus was high-priced 
machines and high-budget com- 
panies; there was little interest in con- 
sumer graphics. Most of the equip- 
ment for sale started at $15,000 and 
went quickly upward. 

Some of these systems were expen- 
sive vector systems, but the focus of 
this article will be on raster-based col- 
or graphics. (Raster scanning draws 
pictures like your television does; an 
electron beam scans hundreds of 
horizontal lines from left to right. 
Vector graphics can draw actual 
lines—horizontal, vertical, or 
diagonal —wherever one is wanted.) 


Blueprints Today; Art Tomorrow 

Drafting Dan's relatives use a CRT 
(cathode-ray tube) instead of a draft- 
ing board. They are known collec- 
tively as CAD/CAM machines, short 
for computer-aided design /computer- 
aided manufacture. Airplanes, in- 
tegrated circuits, and cars are all 
designed with "eraserless easels” these 
days; it was a billion-dollar business 
last year. New CAD/CAM machines, 
plotters, and printers took up a lion's 
share of the show. And they're still a 
bit too expensive for most personal 
and small-business uses. Even the 
Apple-based drafting machine was 
about $15,000. But that's going to 
come down; my father's first com- 
puter, Ezekial, cost $13,000 five years 
ago. Ol' Zeke can be duplicated for 
about $5500 these days. 

The major costs of computer 
graphics are easy to separate: mem- 
ory, CRT, output, processor, and 
software (roughly in order of price). 
The mechanical parts have remained 
high-priced—as my dad puts it, 
"Silicon is cheap, but iron is expen- 
sive." Old machines have gradually 
been replaced by smarter new ones. 
The plotter and printer are the oldest 
(and most mechanical) hard-copy 
computer output devices. À few new 


I run out of memory?" 


Most people do run out of memory 


with only 18K VisiCalc* workspace. 


But you can expand your Apple II* 
to 177K VisiCalc memory! You 

can also get 80-column display, 
lower case letters, and hard disk 


Circle 401 on inquiry card. 


support—all without buying 
a bigger computer. 

The Saturn expansion system for 
VisiCalc consists of a preboot dis- 
kette, one or more plug-in RAM 
boards, and an optional 80-column 
display board. You can put the 
Saturn boards in any slot. And with 
all that memory, our software lets 
you save files on more than one 
diskette. 

Each Saturn RAM board includes 
additional software for other pro- 
gramming applications. So your 
BASIC, PASCAL, and CP/M pro- 
grams get an extra bonus. 


Ask your computer dealer for 
more details about the Saturn 
memory expansion systems. See 
how much bigger and better your 
models can become! 


* VisiCalc is a registered trademark of VisiCorp. Apple li is a 
registered trademark of Apple Computers, inc, 


SATURN 
SYSTEMS we 


РО. Box 8050 
3990 Varsity Drive 
Ann Arbor, MI 48107 


1(313) 973-8422 
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Figure 1: Color offers opportunities for informationally dense diagrams. This is one of the standard graphs offered by Infographics. 


(Graph courtesy of Infographics Inc.) 


devices, like the copier/plotter and 
_ microprocessor-based  miniplotter, 
have reduced prices. Multipen plot- 
ters are slow to make solid colors, 
and color copiers are still expensive. 
Everyone may like color, but few can 
afford it. 


Color Output for the Masses 

Two companies, Infographics and 
Comshare Target, announced a 
color-output service from your data; 
both use the Xerox 6500 laser printer 
to generate the final images. The 
companies are after different mar- 
kets: one is starting a chain of "graph 
shops"; the other is selling an Apple- 
only software package that works 
over the phone. 

Infographics offers transparencies, 
slides, and prints from your data. It 
works like this. You bring your rough 
data to the salesperson/data-entry 
person at a local retail store, and you 
select colors and graphs from the ex- 
amples, resisting the more garish col- 
or combinations. The salesperson 
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enters your data and sends it to the 
printing center, where it’s printed and 
mailed to you (see figure 1). In- 
fographics offers only pie and bar 
charts, with data entered manually 
through a menu-driven CP/M sys- 
tem. Unfortunately, it can’t take disk 
files. Normal turnaround is about a 
week. Infographics is negotiating 
with a printing house to offer color 
separations with as little as a 48-hour 
turnaround. 

The other company, Comshare 
Target, has a service that starts with 
an Apple П display assembly/trans- 
mission program for $175. Called the 
Image Maker, this package helps you 
construct bar, pie, or line graphs. 
Although you can use most other 
graph packages to make your graphs, 
you still need the Image Maker to 
send them. When you're satisfied, 
you send your images to Atlanta over 
a modem, where they are run off as 
slides, transparencies, or paper copies 
and mailed to you. Comshare Target 
offers image enhancement for the Ap- 


ple's low-resolution pictures at no ex- 
tra cost. (This company also sells the 
$50 "visiclone" package called Plan- 
nercalc.) 

Both services run about $10 a slide, 
though the cost goes much higher for 
rush delivery. I think several more 
companies will offer similar services 
soon, although no one would say 
anything. 

Yes, you can still take pictures of 
your monitor for slides, but the 
results are the same as ever. Bad col- 
or, long exposures, improper fram- 
ing, and graininess will keep you 
from getting good pictures unless you 
have a $4000 monitor and $5000 
worth of graphics equipment. Even 
then, you won't get results as good as 
the commercial services offer. Setup, 
development, and getting the room 
dark enough are also problems for 
homebrew systems; if you must have 
good pictures, these services are 
worth it. 

The new Videoslide 35 from Lang 
Systems is another alternative; it's a 
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No one gives you more in an ergonomically engineered 
smart terminal than Wyse. 


These days there's little room for 
waste of the corporate dollar. And 
these days the WY-100 smart terminal 
looks even better when you compare 
it to the other guys. 

You definitely get more from Wyse 
— the leader in low-cost, high-per- 
formance, ergonomically engineered 
smart terminals. 

To begin with, you get a great 
looking terminal that features die 
cast aluminum packaging and takes 
up a minimum of desktop space. 

You also get a terminal with an 
uncanny way of pleasing people. it 
comes with an easy-on-the-eyes 
green phosphor screen. And a fully 
tilting/rotating display and detached 
keyboard. (After all, one person's 
just-right-tilt is another's not-quite- 
right-tilt). 

When the workload seems impos- 
sible, horizontal and vertical split 
screen capabilities with independent 
scrolling allow you to be in two places 
at once. 
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There's more. You get program- 
mable function keys and transparent 
print. Plus 128 characters with upper 
and lower case, line drawing and 
graphics, and a keyboard with 105 
keys — including cursor pad, special 
mode and function keys. 

Of course, all of this wouldn't mean 
much if you couldn't count on Wyse 
quality. That's why each WY-100 is 
put through an extensive on/off 
testing program. 

On top of that, WordStar® and other 
emulations are now available from 
your distributor. Which means you 
can automatically get 32 of WordStar's 
most commonly used multi-key com- 
mands fully-implemented on our func- 
tion keys for faster, easier use. 

We think you'll be quite impressed 
when you compare the WY-100 to 
other terminals in its class. But don't 
take our word for it. Call or write us 
today. We'll send you detailed infor- 
mation on why the WY-100 smart 
terminal gives you more. A lot more. 


See us at Comdex, booth #5156. 


2184 Bering Drive, San Jose, CA 95131 
(408) 946-3075 TLX 910-338-2251 


іл the East, call (516) 293-5563. 


WordS tar ғ а registered trademark of MicroPro, Inc. 
UL and FCC approved. ©1982 Wyse Technology. inc. 
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35mm camera pointed at a small 
CRT, designed to make screen copies 
from nearly any low- to medium- 
resolution raster system. It produces 
better slides than you can get with a 
Dealin' Electronics bargain CRT and 
your [nstamatic. It was so new that a 
camera hadn't been decided on. A 
spokesperson said that it would be 
one of "all the usual suspects." 
Businesspeople with confidential data 
might buy one of these rather than 
risk the services. The Videoslide 35 is 


built and shaped like a big brick, will 
retail For about $2500, and will take 
the new Polaroid instant films. 


The VT-100 Battle 

Most of the machines | saw at the 
show were designed almost as stand- 
alone systems with on-board micro- 
computers and disk drives, Although 
the heavy computation still falls on 
the host, these machines do much on 
their own, With the number of 
nongraphics terminals already on the 
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WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- 
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, 
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON- 
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME YOUR 
REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. 


CAD-GRAPHICS 16: Architects • Designers = Engineers © Create, store and edit 
drawings. Use arrays, zoom, windows. Completely interactive hardware/software 
package includes 9900 16 bit microcamputer, high resolution graphics display, digitizer, 
plotter. Does the work of a $200,000. system for $10,200. СРАМ" optionally available. 


IMS 2 yr, warranty on boards! SX systems w/8" or 5'A" drives, optional 10, 20, or 40 
MB Winchesters, built-in tape back-up, 2-80 5-100 bus. 5000 system with integrated 
screen now available. On site service for NY quad-<tate area. 

MULIT-USER IMS: MPU/slave cards give each user CPU, 64K, 2 seria! ports. 

TURBODOS: Single of multi-user. Spectacularly FAST CP/M* compatible Operating 
System. Cuts link/edit time in half. 280 Code interrupt driven. Up ta 6X faster than 
CP/M; up to 35% increased disk capacity. For IMS, CCS, 

FOX & GELLER, the producers of QUICKCODE and D-UTIL, are enthusiatic users of 
IMS multi-user systems with TurbaDOS supplied by John D. Owens Associates. 


CROMEMCO®O: 68000/Z80 dual processor systems startingat,,.,..-- .-- 
Also, new 2-80 personal computer w/integrated screen, Model С-10..... .51,695, 

VICTOR 9000: 8088 business system, 128K RAM. 132 x 50 line screen. Dual S'4* drives 
w/2.4 MB capacity. Higher res graphics than IBM PC....94,995, Price includes both 
CP/M* 86 and MS-DOS. Interactive business software and word processing offered 


. 52,540. 


MASTER MAX: ZBO single card computer, 4 slot, 5-100, w/dual B^ driver 
See details in this issue of BYTE, page 318. 


LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, 


dual Shugart 8015, assembled & tested - ды) د‎ ces boos 53,720, 
Options: Double sided drives, 8087 & 8089, CP/M" 86, '86-DOS, Winchester interface, 


SEATTLE 8086 SYSTEMS Featuring 86-DOS, the ІНМ PC Operating System. 
SYSTEM LE8MHZCPL, 64K Static RAM, in TEI mainframe ss: „ 1.51.5 «+ 52,695, 
SYSTEM Il: with 128K Static ВАМ... прав a b zeļ- am a 5 53,550. 


MAX BOX DISK DRIVE SUBSYTEM mfg by lohn D. Owens Assoc. Duai drive 
cabinet w/regulated idi supply, fan, complete internal cabling. Ready to plug in. 
W72 Shugart 801 . .. $2,276 W/2QUME DT-8 dble sided drives eo 81,608. 


5-100 BOARDS OR BOARD SETS: Godbout, Systems Group, SD Systems, SSM, 
Tarbell, Morrow and nthers. Discount prices, 


12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 
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market, though, it's no surprise that 
add-on graphics kits have been 
developed for some familiar ter- 
minals. 

Probably the most hotly contested 
termina] market in graphics today is 
VT-100 upgrade and emulation. This 
Digital Equipment Corporalion ter- 
minal has been regutted, retubed, 
revised, and replaced by no fewer 
than Five companies—if you also 
count the original manufacturer. In- 
cluded in this group are Data Type, 
Digital Engineering, ID Systems, and 
Selanar. Visual Technology preduces 
a VT-100 emulator, The companies 
claim their monochrome graphics 
boards ($1000-$1500) can all be in- 
stalled by sliding in a circuit card. 
The color modifications require you 
to send the terminal in for a new pic- 
ture tube, but allow colorful letters, 
graphics, and symbols, None of the 
boards are compatible, so be careful 
in upgrading your VT-100 terminal. 

А few other terminals, most 
notably the Televideo 900 series, also 
had upgrades on display, but there 
was none of the fierce competition of 
the VT-100 upgrade battle, 


Consumer Graphics 

As microcomputers and memory 
get cheaper, the price of the average 
graphics system has gone down, 
Since no end to the price reductions is 
in sight, today's high-end is probably 
next year's personal. Most people at 
the show seemed to think that "Joe 
Basic" had no more need for high- 
density graphics than he did three 
years ago for home video recording; 
fortunately, some companies still 
have vision. Who would have 
thought that a cheap, low-density 
color-graphics system—named after a 
fruit—would sell almost 400.000 
units a year? 

Yet I have to agree with those who 
think the Ápple and the IBM Personal 
Computer are dead ends. Neither has 
expandable screen memory; both are 
too dependent on single manufac- 
turers. The personal graphics stan- 
dard of the future does not exist yet. 

One real surprise at the show: In- 
telligent Systerns Corporation, the 
people who brought you the first 
8080-based color-graphics system 


these many years ago, is stil] around. 
It still supports the Intecolor 8000 
series, but says it was not a great 
commercial success. This company 
also exhibited a new CP/M-based 
color-graphics system, the IGS. 

Scion had a new Screenware Pak 
for a newly revised Microangelo 
board; it also showed the Mighty- 
angelo, a stand-alone graphics/text 
terminal designed to talk to a host 
machine, and a high-quality monitor. 
Don't expect to see the Mightyangelo 
in ads soon; it's designed as an OEM 
(original equipment manufacturer) 
machine, Replacements for the 
Microangelo using the 8086 or 68000 
microprocessors might appear by 
spring. 

One significant drop in the price of 
a good picture has occurred: Amtron 
was showing off its "under $3500" 
very-high-resolution monitor having 
a bandwidth of 50 megahertz—more 
than eight times greater than that of a 
home television set! This is very good 
news indeed, for no one else offers 
anything similar for less than twice 
the price. Amtron’s announcement 
may trigger a real price war, lowering 
systems prices. 


If You Have to Ask, 
You Can't Afford lt 

A rule of thumb I discovered at the 
convention: anything in a desk starts 
at $50,000. A few people are trying to 
combat this, though. The Electro- 
Optical Information Systems "dino- 
saur killer" graphics/frame grabber 
system, based on a Godbout Com- 
pupro 5-100 box, starts below 
$11,000. (A frame grabber stores one 
TV image for later processing.) 

Conrac, longtime maker of moni- 
tors, seemed to be running scared of 
the Japanese manufacturers. Rather 
than its usual one new product a 
year, it's shooting for two or more. 
The Japanese meanwhile showed no 
systems (yet), but they did show new 
"bottles" (as picture tubes are known 
in this business), 

No replacements for the CRT were 
displayed, though many were talked 
about. Few people seemed to think 
that CRTs would die. With all the 
new flat screens on the horizon, I 
don't think replacements can be ruled 
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out. If CRTs are simplified ог 
superseded, the cost of high-quality 
graphics will fall drastically. 

The biggest crowds at the conven- 
tion were around Genisco's Space- 
graph, a very expensive 3-D-like 
display. I think 3-D will be useful, 
though it may take a while (a while, 
in this business, is defined as longer 
than to the next NCC), Genisco 
achieves the 3-D effect with a moving 
mirror. It's a good way to study ob- 
jects. The system's major fault is 


translation to paper, but holograms 
should solve that. No holographic 
output devices yet; maybe at the next 
show. 

Trading picture density for colors 
is a big thing. It allows you ta have 
big, less colorful pictures, or smaller, 
richly detailed ones. Тһе AED512 
graphics terminal from Advanced 
Electronics Design allows three pixel 
(picture element) densities: 512 by 
512, with 256 colors; 1024 by 512, 16 
colors; or 1024 squared, 4 colors. It's 


* 5-100, PERIPHERALS, DATA COMMUNICATIONS, ETC. * 


IBM 3270 USERS - Teletype Model 45 
Cluster controllers, terminals, printers. | 
Bisync or SNA/SDLC protocol, local or 
remote connect. Up to 32 devices on one 
cluster. Cost effectivel Past delivery! 


TTY 40/2 USERS: 
New 4420 cost-effective replacement 
available. Purchase or lease. 


MICROANGELO GRAPHICS 
SUBSYSTEM W/LIGHT PEN ,52,200. 
Without light pen... .. ‚51,930, 
Graphics саса alone -. S 975. 
Color systems from 4 tu 256 colors, 
Basiccoloraystem (4 colors) , .52,330. 


MICRO-CAD: interactive graphic soft | 
ware for 280 C/PM. For engineers, | 
designers, architects. Create, store and 
edit drawings. Use arrays, zoom, win- 
dows. Display on MicroAngelo. 


HOUSION INSTRUMENTS 

PLOTTERS Standard & Intelligent models 
w/surface areas of BV “x11 ° to 11*x 17“, 
DMP ..5 935. DMFE-3 ..51,195. 
DMP-4 . 51,295. ОМР-5 ..61,455. 
DMP-6 ,..51,685. DMP-7 ,.51,865. 


Hi! Pad Digitizer . ..5755. 


TELETYPE Made! 4320 AAK . 
Model 43ASR, 8 level, 1° tape . 


* * * 


SEATTLE RAM PLUS w/FLASH DISK 
64K RAM + SERIAL LO . i 
128K RAM + SERIAL LO , 
192K RAM + SERIAL UO 
256K RAM + SERIAL LO 
64K Chip Kit oes leeren 
Each RAM card has RS232 serial port. 
Boards socketed for easy upgrade. Flash 
disk allows high speed access to files nor- 
mally stored on diskette. 


MICROSOFT RAMDtive Allows high 
speed access ta files normally stored on 
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SEMIDISK for 5-100 systems. Allows 


PER SCI: Model 299B... ..,...,.52300. 


IBM PC USERS 


Overseas Callers: 


Phone 212 448-6298 or Cable: OWENSASSOC 


COLUMBIA DATA I8M ЕС look-alike. | 


More features, lower prices. Completely 
PC hardware & software campatible & 
interchangeable. Write for details. 


IDS PRINTERS 
PRISM 132 color ,. 
PRISM 132 black 
PRISM color . 
PRISM 80 black ..,.... 


MAINFRAMES, S-100. 
TEI MCS 112 ,... 5s 
Paradynamics 18 slot 
ECT 10 shot. 


-+ а.91,255, 


adsa 


high speed access to Files normally stored 

on diskette. 

S12K.. ...51,795. 1МВ,.,...52,695, 
.. 5515. 
. $755. 


aienak +a ча 


MXS80 F/T , ..55S5. MX 100 , 


HAYES MICRO MODEM 100 ,...5359. 
Smartmodem.$251. Chronograph. 5224. 
PMMI 5-100 Modem ............5349. 


COMMUNICATIONS SOFTWARE 
Micro to terminal to micro to mainframe 
to modem. HAWKEYE GRAFIX ..5500. 


ЕЕ 


8080/8086 EMULATOR runs CP/M* 
on [BM РС, All I/O runs at art 
system speed ....- ‚5200, 

AMDEK COLOR it MONITOR $810. 

CORVUS HARD DISK SYSTEMS 
67MB . .$3,035. 11.3МВ . 54,745. 
20.5MB .. .. .., К . $5,695, 

PERSYST: MULTIFUNCTION BOARD 
RAM + 2 Serial + 1 parallel _. , $492. 

MICROBYTE IBM-1 Five slot expansion 
chassis ,. tes a 5805, 

IBM PC Ж 75754 periphere. & & soft- 
ware .,Too extensive to list. Please call 
for up-to-date listing. 


TWX 710 588 2844 
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also relatively inexpensive (under 
$20,000, currently). 

In the computer world, а "stan- 
dard” seems to be established in only 
two ways: some very large company 
sells a whole bunch of something, or 
a number of small companies sell a 
few very similar things. Every once in 
a while this rule is broken; such is the 
case with the Jupiter 7 graphics ter- 
minal from Jupiter Systems. 

The Jupiter 7 is surprising. It's plug- 
compatible with the AED512, which 
means a standard has been estab- 
lished —without either manufacturer 
selling very many units. And it has 
built-in anti-aliasing (see figure 2 and 
photo 1) and two joysticks. Like the 
AEDS512 and most of the other big 
systems, it also has expandable mem- 


Figure 2: Anti-aliasing is a way of making edges look less rough. This is accomplished cdi you could start with a smaller 
by illuminating the jagged parts at lower intensities so that they blend into the display and buy upward later on. 
background. The top figure, which depicts a line without anti-aliasing, looks much Jupiter Systems is one of those 
rougher and unnatural than the bottom one, which lias it. The Jupiter 7 graphics ter- "grads-to-riches" stories deemed im- 
minal is significant because it does this automatically. possible because of the economy; the 
company literally did not exist two 
years ago. À good example of Amer- 
ican ingenuity at work. 

Another new company, Raster 
Technologies, was started a year ago 
by two Rensselaer Polytechnic In- 
stitute graduates and now has a full 
line of medium-priced raster-screen 
machines. It will probably expand 
downward soon; its founders realize 
the size of the marketplace. Steve 
Coit of Raster Technologies said it 
best when he remarked to me that 
"the Polaroid Colorpack II of the 
video world is coming." 

One of the really amusing develop- 
ments at the show was the number of 
CP/M-compatible systems. Nearly 
everyone, big or small, had CP/M 
available. 1 guess the graphics world 
needed a standard, and they chose the 
most popular. I had thought that 
Unix, the much-hallowed system for 
big machines, would have cleaned 
up, yet no one but DEC had a single 
machine running it. 

One conclusion І reached before 
the show was over: even more than 
other parts of the computer world, 
graphics people live out of each 
other's pockets. The computers, most 
Photo 1: Computer graphics are used most frequently in designing integrated circuits. peripheral devices, and even many of 
This image was produced on a Jupiter 7 graphics terminal. The blue grid is for reference the software packages were the same 
апа can be removed by a keyboard command. (Photo courtesy of Jupiter Systems Inc.) from one booth to the next. So many 
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Now Timex brings you a real com- 
puter at an unreal price with these 
sophisticated features: 

e Unique “one-touch” entry of key 
words like RUN, LIST, PRINT elimi- 
nates tiresome typing. 

ө Full range of mathematical and 
scientific functions accurate to nine 
and a half decimal places. 

е Graph drawing and animated dis- 
play facilities. 

® Multidimensional string and nu- 
merical arrays. 

е 2K RAM expandable to 16K with 


*Supgested retail price. 
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TIMEX INTRODUCES 
THE POWER OF THE COMPUTER 
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the optional accessory RAM 
module. 

e Cassette LOAD and SAVE with 
named programs. 

® Advanced 4-chip design: micro- 
processor, ROM, RAM, plus Master 
Chip. 

e Ability to imbed Z80A machine 
code within BASIC programs. 

e Full data address and control 
busses access provided. 


e Powerful data string-slicing | 


mechanism. 

The power of the computer is 
within your reach today. Visit your 
local retailer or call our toll-free 
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number 1-800-248-4639 for 
the Timex computer 
dealer nearest you. 
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` TIMEX COMPUTERS 
THE POWER IS WITHIN YOUR REACH 


Timex Computer Corporation, 1982 


Photo 2: These two images, 


"Before" (left) and "After" (right), show how NASA uses computers on planetary missions. “Before” is an 


enhanced picture of Saturn from Voyager I, "After" was created by Dr. Jim Blinn as a precursor to the Voyager II mission to Saturn: 
this frame from the short film MIMAS — Voyager ЇЇ Saturn shows Saturn rise as the spacecraft passes near a moon, Saturn was 
created from Voyager and Pioneer mission photos; the moon is random mountainous terrain on a spherical model. The images in 
MIMAS were produced on an Evans & Sutherland Picture System II connected to a Digital VAX computer and photographed with a 
16mm movie camera. (Photos courtesy of Jet Propulsion Lab/NASA and the author, from Dr. Blinn's JPL terminal.) 


companies were doing the same thing 
that several people at the show 
wondered aloud what kept them all in 
business. 


Real-Time Images 

Computers have caused revolu- 
tions in many disciplines; computer 
graphics is just starting to. The 
graphics designer who works with a 
computer-based layout machine will 
never go back to scissors and glue 
voluntarily; the animator who is 
shown how much computers can help 
wil! want a machine. Hollywood has 
started using computers in special ef- 
fects, as seen in Tron (see "Tronic Im- 
agery" by Peter Sørensen on page 
48), Star Trek ІІ, and other films. 

Surprisingly, no one had even the 
simplest game to show off their 
equipment. One possible reason: 
most of this equipment was produced 
in such a headlong rush that little or 
no time was left for applications, 
They will soon realize that games are 
a good way to pull customers into 
their booths; and games on these 
graphics machines could be pretty im- 
pressive. Most games I've played are 
very poor approximations of reality. 
The line drawings are jagged, and the 
color displays are washed out and 
blocky. Also, I tire of tactical twist- 
and-shoot games. ld like to write 
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some of my own games software. 

The New York Institute of 
Technology (NYIT) and its graphics 
subsidiary, Computer Graphics Lab, 
were talked about in the November 
1980 BYTE. The cover of that issue 
showed a scene from their film The 
Works, a computer-animated feature- 
length movie, which was supposed to 
be out in about two years, i.e., now. I 
saw all of The Works at the show; it 
was about 30 seconds long. Money 
troubles, [ was told. They were 
hawking a "complete computer 
graphics animation system" for video 
tape; when prices go down, you may 
own one. 

Two of the people who worked on 
Tron have formed their own effects 
house, a company called Digital Pro- 
ductions. Financed by Ramtek, a 
large graphics company, they set up 
shop in Hollywood a few months 
before the show with a Cray-1, the 
world's largest general-purpose com- 
puter, and are ready to generate im- 
ages For the movies, This isn't the on- 
ly company doing this, but it is cer- 
tainly the only effects house with that 
much processor. They should pro- 
duce some eye-popping stuff for 
movies as soon as next year, 

Proof that "getting a bigger ham- 
mer" (or more computing power) 
produces better images was obvious 


at the Ikonas booth where there was a 
computer-generated picture of a glass 
sphere sitting on a table. This picture 
is a few years old, but it's amazing 
nonetheless. The table had a checker- 
board tablecloth that was reflected 
and refracted through the sphere; the 
sphere even had a shadow; it was 
beautiful. One of the people at the 
booth said it probably took one to 
two hours on a VAX (a super mini- 
computer) to generate that single 
frame. (Photo 2 shows another image 
generated on a VAX.) Now you see 
why Digital Productions bought a 
Cray-1. 


Forecasts for the Future 

I came to a conclusion at the show: 
I'm going to wait before buying 
anything. The future holds the prom- 
ise of large price drops. I learned a 
great deal at the show about personal 
graphics, small-business graphics, 
and the future. Coupled with what's 
been old hat in science fiction for 
about 30 years, I'll make some predic- 
tions for what's ahead. 

The companies to watch: Jupiter 
Systems, Raster Technologies, and 
Florida Computer Graphics. They 
will probably expand downward into 
the low-priced business market, 
which most of the big companies ig- 
nore as too small. Of the manufac- 


BEHIND EVERY 


GOOD SINCLAIR 


[f you own a Timex-Sinclair 1000 or 
2X81 computer, you should have a 
Memopak behind it. From increased 
memory to high resolution graphics, 
Memotech has a Memopak to boost your 
system's capabilities. Every Memopak 
peripheral cores in a black anodised 
aluminum case and is designed to fit 
together in "piggy back" fashion to enable 
vou to continue to add on and still keep an 
integrated system look. 
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Order at no risk 

All Memotech products carry our 10 
day money back guarantee. If you're not 
completely satisfied, return it in ten days 
and we will give you a full refund. 
And every Memotech product comes with a 
six month warranty. Should anything be 
defective with your Memopak, return it to 
us and we will repair or replace it free of 
charge. Dealer inquiries welcome. To order 
any Memotech product call our toll-free 
number 800/662-0949 or use the order 
coupon. 
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CORPORATION 


7550 West Yale Avenue 
Denver, Colorado 80227 
(303) 986-1516 
TWX 910-520-2917 


IS A MEMOPAK 


I Mail tn: Memotech Corporation, 7550 West Yale Ave., Denver, CO 80227 1 
| Gode; BYT- 


І 
pP "Әке on Tu | 
| ек RAM $179.95 ! 
ІСІГІ mss | 
| ik RAM PA i 
| amnis Pall Primer kaser fae 104.95 | 
RS242 Printer lnserface 19945 Г 
i High Resolution Graphics 44 ¥ 1 
1 Shipping and handing AS $495 | 
ET in US. dollars att Д 
То» Соб een plena ad sxe на теі ' 
| check O Manea Ja t 
| ассои No Рур. i 
| 
| Sane 
I | 

| l 
| ау Sate тр | 


Memopak 64K RAM The 64K RAM extends the 
memory of your Sinclair by 56K to a full 64K. I 
is directly addressable, user transparent, is 

neither switched nor paged and accepts such 
BASIC commands as 10 DIM A (9000). The 
Memopak 64K turns your Sinclair into a 
powerful computer suitable for business, 
recreational and educational use. No additional 
power supply is required. 

Memopak 32K RAM The 32K RAM Memopak 
offers your Sinclair a full 32K of directly 
addressable RAM. Like the 64K Memopak, it is 
neither switched nor paged and enables you to 
execule sophisticated irre and store large 
data bases. [t is also fully compatible with 
Sinclair's or Memotech's 16K RAM to give you a 
full 48K of RAM. 


Memopak 16K RAM The Memopak 16K RAM 
provides an economical way to increase the 
capabilities of your Sinclair. And at the same 
time, il enables vou to continue to add on other 
features with its “piggy back" connectors. It is 
compatible with the Sinclair 16K or a second 
Memopak 16K or Memopak 32K to give 32K or 
48K of RAM respectively. 


Memopak High Resolution Graphics The 
Memopak HRG contains а 2K EPROM monitor 
and is fully programmable for high resolution 
graphics. The HRG provides for up to 192 by 248 
pixel resolution. 


Memopak Printer Interface The Memopak 
Centronics Parallel or 5232 Interface 

paks enable your Sinclair to use a wide range of 
compatible printers (major manufacturers' 
printers available through Memotech at 
sipnificant savings). The resident software in the 
units gives the ASCII set of characters. Both 
Memopak printer interfaces provide lower case 
character capabilities. The RS232 Interface is 
also compatible with modems. 


New products coming soon Memotech will 
soon be introducing four new Sinclair 
compalible products: a high quality, direct 
connection keyboard, a digitizing tablet, a 16K 
EPROM and a disk drive. Watch for our future 
advertisements. 


For More Information 

The following is a list of the more in- 
teresting exhibitors at the National 
Computer Graphics Association meet- 
ing. Of course, the prices of most of 
these systems are a bit high for 
personal-computer budgets, but these 
prices should drop soon. 


Personal-computer graphics boards for 
the S-100 bus: 


Cambridge Development 
Laboratory 

36 Pleasant 5t. 

Watertown, MA 02172 

(617) 926-0869 


Digital Graphics Systems Inc. 
935 Industrial Ave. 

Palo Aito, CA 94303 

(415) 856-2500 


Scion Corporation 
12310 Pinecrest Rd. 
Reston, VA 22091 
(203) 255-1526 


Add-on color-slide machine: 


Lang Systems Inc. 
1392 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 734-3332 


Graphics by mail (color-graphics ser- 
vice): 


Comshare Target Software (Apple 
only) 

1935 Cliff Valley Way 

Atlanta, GA 30329 

(404) 634-9535 


Infographics (retail outlets) 
201 Shipyard Way, Suite E 
Newport Beach, CA 92663 
(714) 675-4385 


turers currently in the personal- 
graphics market, Scion seems more 
likely than Cambridge Graphics Lab 
or Digital Graphics to lower prices 
while raising densities. 

The production of manuals and 
technical reports is one of the best 
uses for computer graphics. Larger 
companies and newspapers already 
use big computers for this. At least 
one service already offers completely 
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High-resolution monitors ($3500): 


Amtron Corporation 
5620 Freedom Blvd. 
Aptos, CA 95003 
(408) 688-4445 


Graphics modifications for the Digital 
VT-100 and Televideo terminals: 


Data Type Inc. 

2615 Miller Ave. 
Mountain View, CA 94040 
(415) 949-1053 


Digital Engineering 
630 Bercut Dr. 
Sacramento, CA 95814 
(916) 447-7600 


Digital Equipment Corporation 
129 Parker St. 

Maynard, MA 01754 

(617) 493-4885 


ID Systems 

4093 Leap Rd. 
Hilliard, OH 43026 
(614) 876-1595 


Selanar Corporation 
437-A Aldo Ave. 
Santa Clara, CA 95050 
(408) 727-2811 


Visual Technology Inc. (VT-100 
emulators) 

540 Main St, 

Tewksbury, MA 01576 

(617) 851-5000 


Manufacturers with mid-priced 
graphics terminals ($10-20,000): 


Advanced Electronics Design 
440 Potrero Ave. 

Sunnyvale, CA 94086 

(408) 733-3555 


automated typesetting as an adjunct 
to printing: Wordplay (in Los 
Angeles) charges $6 to $8 an hour for 
word processing and $0.10 to $0.50 a 
page for output, In the future, books 
will be easier to produce; the high 
cost of typesetting (largely due to 
retyping) will fall rapidly when the 
customer can provide a disk. It is 
usually far cheaper to reorganize text 
than to retype it. 


Chromatics Inc. (68D00-based 
systems) 

2558 Mountain Industrial Blod. 

Tucker, GA 30084 

(d04) 493-7000 


Electro-Optical Information 
Systems (low-priced image 
processing) 

710 Wilshire Blud., Suite #501 

Santa Monica, CA 90401 

(213) 451-8566 


Florida Computer Graphics 
1000 Sand Pond Rd. 

Lake Mary, FL 32746 

(305) 321-3000 


Intelligent Systems Corporation 
225 Technology Park 
Norcross, GA 30092 

(404) 449-5961 


Jupiter Systems 
2126 Sixth St. 
Berkeley, CA 94710 
(415) 644-1024 


Raster Technologies Inc. 

9 Executive Park Dr. 
North Billerica, MA 01862 
(617) 667-8900 


The very best in graphics (starting at 
$300,000): 


Evans & Sutherland (raster- and 
vector-based systems) 

580 Arapeen Dr. 

Salt Lake City, UT 84108 


Ikonas (raster-based systems) 
POB 20011 
Raleigh, NC 27619 


Someone will synthesize a truly 
common graphics control language, I 
hope. (Several were represented at 
the show, but no standards yet.) The 
fall in memory prices will allow very- 
high-density graphics machines in a 
few years. 

With the S-100/IEEE-696 bus now 
adopted as a standard, familiar S-100 
houses will bring out new graphics 
boards. We will see 64K-byte memo- 
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COLOR THAT PEAKS FOR ITSELF 


EXPLORE THE WORLD OF COLOR OUTPUT WITH 
THE PRISM PRINTER" When it comes to color 
graphics, output quality used to be a function 

of price. That is, until Integral Data Systems in- 
troduced the revolutionary new Prism Printer. 
The modular design of the Prism Printer now 
allows you to upgrade by modular components, 
including the ability to produce brilliant color 
output at a fraction of the cost of any other 
color printer / plotter available today. 

Prism Printer "paints" in strong, vibrant colors 
to help display the ups and downs of complex 
data quickly, point out changes, show trends, 
and make your point unforgettable, because 
color communicates. You can produce output 
quality such as you see in this beautiful 
graphic representation of the ocean 
floor made at Woods Hole Ocean- 
ographic Institution. 

And whether your output 
requires color or not, that's only 
one facet of Prism Printer's up- 
gradable flexibility. In addition to 
Prism Color™, there are other 
optional modules for virtually any 
application you can think of— 


Dot Plot" graphics, Auto Sheet Feed for single- 
sheet and letterhead applications, it's compan- 
ion Cassette Feeder for high volume word- 
processing applications, special character sets, 
and more. 

All Prism Printers offer as standard features 
correspondence-quality output in a single pass 
with our exclusive overlapping-dot Maisey 
Mode", and dual-speed capability for high- 
speed printing of 200 cps with our Sprint 
Mode" In addition, we offer software packages 
which enable you to print color graphics from 
Apple Il" and the ІВМ" Personal Computer. 

If you're looking for a new high in your output 
quality, at a lower price than you thought possi- 

ble, check out the Prism Printer now at 
your local dealer. Color that peaks for 
itself, from the innovalor in imaging 
\, technology, Integral Data Systems. 


ae j Integral Data Systems, Inc. 


А Whole New Spectrum of Imaging Ideas 


2, Milford, New Hampshire 03055 


Telex; 95 3032 


7 Toll-free 1 (800) 258-1386 


PRISM PRINTER™ 


ЫН, Alaska and Hawaii, (603) 673-9100 


ry chips, and the new 16-bit mícro- 
processors will drop іп price 
drastically. I foresee at least one new 
S-100 graphics board for $1500-$2000 
rivaling the complete 9-board 
Microangelo graphics system ($9175). 
It'll take a lot of small companies by 
complete surprise. 

New stand-alone graphics ter- 
minals using the RS-232C interface at 
lower prices (probably made-over 
Zenith Z-19 terminals and such) and 
several budget-priced (below 
$20,000) complete computer- 
animation systems will be unveiled 
by next year's show. The prices for 
add-on color printer/copiers will fall 
to consumer levels within two years. 

Software is going to get much 
faster, Rumors of a drop of two 
orders of magnitude in processing 
time have been floating about for a 
while now. This software should 
cause quite a flap at the next NCGA. 
Such developments will be added into 
personal graphics soon after they are 
made public. 

A CP/M-based picture-handling 


standard should appear by spring, 
with provisions for various terminals 
and languages. At least one graphics- 
handling chip, not designed for any 
particular system or company, will 
appear and make homebrew hay- 
wires easier, (Since this article was 
written, this appears to have hap- 
pened with the NEC graphics- 
handling chip.) 


The Far Future (2-5 Years) 

A standard for computer mail, text 
only, will settle within two years. It 
will use normal phone lines and 
transmit at 300/1200 bps (bits per sec- 
ond). The monochrome-mail graph- 
ics standard should follow. It may 
look suspiciously like current fac- 
simile. Provisions will be made for 
television display; at least one TV 
manufacturer will announce the ter- 
minal, TV, frame grabber, VTR, 
graphics generator, and electronic- 
mail machine all-in-one console soon 
thereafter. А color-mail standard 
may have to wait a new TV standard, 
or one of the videotex standards 


The Context MBA is available now at: 
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could be adopted as a color-mail stan- 
dard, 

It is my fervent hope (but not 
prediction) that а higher-density 
television standard can be reached 
within the next five years, Movies, 
graphics, and electronic mail would 
benefit from mass acceptance of a 
dense display. The biggest problem is 
the same as for current color TV: 
compatibility. Just as all black-and- 
white TVs had to receive color broad- 
casts, the argument will be made that 
a current-day set should be able to 
receive the new standard. Unfor- 
tunately, this would mean another 
generation of lousy sound and 
abysmal images. 

Not more than five years hence, the 
home-computer animation machine 
will be the typewriter of the amateur 
moviemaker. Script and cartoon will 
be made on your home computer, 
saved on your home VTR, and then 
sent off to your local cablecaster. 
More than anything before, home 
compulers point a way toward 
greater individual artistry. E 
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The Context MBA is a remarkable new software 
package that transforms the ІВМ Personal Computer 
into a powerful management tool. C-MBA combines 
spreadsheet, graphics, word processing, database and 
communications functions in one totally integrated 
program. 

C-MBA was developed specifically for managers, 
not computer experts. Because it’s easy to learn and 
use, you can produce resu!ts in hours that used to 
take days or even weeks. 


Helps Managers Review, Analyze and Report 


Review Information: Tie into your company's 
computer, a financial information service, electronic 
mail network or virtually any other computer system. 
C-MBA saves information and lets you retrieve, exam- 
ine, edit or print it with a few keystrokes. 

Analyze Alternatives: Use the electronic spread- 
sheet to create realistic business models simply and 
easily. With the drudgery removed you can work the 
problem to the best solution instead of to the point of 
exhaustion. 

Report Results: Compose, edit and print reports, 
letters and business graphs. Make revisions yourself, 
faster than you can explain them to your secretary. 
Because C-MBA is an integrated system, it’s easy to 
incorporate data from your spreadsheets into your text. 


ІВМ is a trade mark of IBM* Version 1 of the C-MBA will not 
include communications. Version 1 owners will receive a free 
upgrade to version 2 which will include communications. The 
MBA is currently available for the IBM Personal Computer and 
requires two disk drives and 256k of memory. Versions for other 
second generation personal computers are under development. 
(BCOPYRIGHT 1982 CMS. INC. 
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The Context MBA turns the 
IBM Personal Computer into a powerful 
management tool. 


C-MBA Integrates Five Powerful Functions 


Modeling: Create a giant spreadsheet of figures 
and text. Change one number and every effected fig- 
ure is recalculated. Search or sort models to quickly 
find the information you want. 

Business Graphs: Build pie, high/low, bar, line, 
area and scatter graphs of data in your spreadsheet 
using simple graphing commands. Thanks to C-MBA's 
unique design, graphs change automatically as you 
update the spreadsheet. 

Word Processing: C-MBA's executive word proc- 
essor makes concisely edited reports easy to prepare. 
A few keystrokes let you automatically insert tables of 
numbers or graphs from your spreadsheet anywhere 
in your report. 

Database: A vast electronic library makes storing 
and finding information easy and natural. 

Communications: C-MBA includes a data com- 
munications and conversion function which allows 
information from mainframe computers to be used in 
your models or databases. You can even use C-MBA 
for electronic mail? 

The C-MBA is sold only by selected computer 
retailers who have completed special training courses 
to help managers get the most from-the program. And 
C-MBA features exceptionally clear, highly detailed 
documentation. 
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Management Software for Personal Computers 
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‘Tt will remind you of something 
you have never seen before!” is what 
| everyone working on Tron says with 
a mischievous twinkle in the eye. Ob- 
viously, the statement is an in-joke of 
sorts, But in spite of the fact that it 
seems to describe an impossibility, 
there is some truth to it, The visual 
| pyrotechnics in Tron have been used 
only briefly before in features—spec- 
tacular effects developed by the same 
visual physicists whose laboratory 
has been that of contemporary televi- 
sion commercial design and produc- 
tion, Thanks to them, every person in 
the world with access to a television 
set is a connoisseur of sophisticated 
motion graphics techniques. But 


| About the Author 

Peter Serensen is a Los Angeles-based com- 
puter graphics consultant who has designed 
and directed special effects for film and video. 
He is currently designing computer scene 
B simulation for a French science-fiction movie. 


This article is excerpted from a longer work 
published in Cinefex, POB 20027, Riverside, 
CA 92516. We'd like to thank its editor and 
publisher, Don Shay, for making it available to 
us. 


Triple-I's glistening representation of the 
master control program's exterior. 


before Tron, only scant examples of 
these techniques had found their way 
into the cinema. 

With the current rage in video 
games and home computers, Tron is a 
timely fantasy. Inspired and guided 
by writer-director Steven Lisberger, 
the plot revolves around the premise 
that a separate universe exists in the 
software of computers which is 
parallel to our own space-time. The 
story concerns the life-and-death 
adventures of a master programmer 
and video game champ named Flynn 
(Jeff Bridges), who gets transferred in- 
to that alien electronic world and 
must discover a way out. The soft- 
ware environment is populated by en- 
tities that are the alter egos of "users" 
in the real world, including Alan 
Bradley (Bruce Boxleitner) whose 
program's name is TRON —mightiest 
of the electronic warriors—and the 
unscrupulous Dillinger (David 
Warner), whose surrogate is the evil 
Sark. The software characters are all 
aglow with electricity that courses 
through the patterns of circuitry on 
their costumes. They drive or fly 
many kinds of vehicles which have 
also been programmed into the com- 
puter—some of which were originally 
intended for video game use, such as 
speeding light-cycles, battle tanks, 
and flying antigravity Recognizers. 
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Fiynn puts these al) to good use at 
various times as he is pursued and 
hunted by the enemy, Eventually, 
Flynn and Tron take a solar sailer, 
Flying on a beam of light, with the 
ever-nasty Sark close on their heels in 
his gigantic, levitating aircraft car- 
rier. Their goal is to get to the Master 
Control Program —or МСР —the ulti- 
mate villain in the film, in order to 
make it release Flynn back into the 
real world. 

For the special effects industry, 
Tron is a double-barreled break- 
through in that it makes use of two 
very exciting new tools for the special 
effects kit—computer generated im- 
agery and back-lit, enhanced live- 
action. Because of this, there seems 
little doubt that Tron is destined to 
take a prominent place іп the 
Hollywood history books, marking 
the beginning of a new era, par- 
ticularly with respect to its computer 
generated imagery—or CGI. No 
doubt, later on in this decade we will 
look back on the achievements of 
Tron's electronic imagery as 
primitive, pioneering efforts. But 
while these new imaging techniques 
are in some ways rough around the 
edges, they are the kinds of pioneer- 
ing breakthroughs that open up new 
worlds, and against which subse- 
quent efforts are measured. 

"I think," said Harrison Ellenshaw, 
"that Tron will do for the computer 
graphics industry what Star Wars did 
for motion control." Ellenshaw is the 
associate producer on the picture and 
cosupervisor of special effects. "Тһе 
number one thing that appealed to me 
coming on the film is that it's an 
original, and it's unique, and it's nct a 
copy. Four out of five films in 
Hollywood are copies of something 
else." Supervisor of effects Richard 
W. Taylor, whose personal touch can 
be seen throughout Tron's electronic 
world, reinforced and elaborated fur- 
ther, "There has never been a film 
that's used this particular collage of 
technologies. This film really runs the 
gamut of techniques because we're ac- 
tually combining two opposites, in 
that, on the one hand, the computer 
simulation is an extremely new 
technology and is replacing very 
labor-intensive types of work, and on 
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the other hand we are doing the back- 
lit compositing of the actors, which 
involves handpainting of hundreds of 
thousands of cels and as many as 40 
hand-flopped passes under the anima- 
tion cameras per scene." 

Everybody working on the film has 
voiced the opinion that the credit for 
this movie goes to Steven Lisberg- 
er—“an energy ball," as one person 
put it. They also point out that he 
persisted with Tron despite the 
customary proclamations that it 
could never be done. That Walt 
Disney Productions’ new manage- 
ment perceived the possibilities and 
put up $17 million for the film is no 
accident, because the studio has been 
aware for quite a while that it was 
time to get back into the pioneering 
spirit—and this is a pioneering 
movie. 


^, . If you design for 
the computer, 

sometimes you limit 

your contribution.” 


"| spent about two years doing 
research on the story, and there were 
an incredible number of drafts. One 
of the most difficult things about 
writing Tron was the fact that it was a 
totally alien environment, where 
whatever ideas one wanted to gener- 
ate one had to think up from scratch. 
When you've got a fantasy world, 
you find that it's incredibly exciting 
to be able to invent everything; but 
after awhile it can almost becorne an 
overwhelming task when you realize 
that every single aspect of the en- 
vironment has to be generated. But ] 
was really intrigued with the duality 
of the two worlds in the film. There's 
the real world where the 'users' live, 
and there's the theater of the elec- 
tronic world. The whole concept is 
based upon the idea that for each one 
of us there exists a body of informa- 
tion in the electronic dimension. 
Whether you're in there through your 
driver's license, or whether you're in 
there because you're writing elabo- 
rate computer programs, somewhere 
in there is you—on the other side. 


And the notion is that the two entities 
want to communicate and be in touch 
with each other. But that's not always 
the way computers are designed. 
They can sometimes be more oriented 
towards a dictatorship, where you 
can't reach your information unless 
you go through some master control 
program who decides when you can 
intercommunicate with the electronic 
world. 

"I explored just about every way to 
do the film that you could think 
of—video composition, bluescreen. 
We storyboarded the film many times 
and eventually arrived at the tech- 
niques we're using. It was always our 
intention to take advantage of the 
computer scene simulation capabili- 
ties, and 1 had kept abreast of ad- 
vances in that area for two or three 
years prior to the writing of the pic- 
ture. The whole idea was not to go to 
the computer companies and say: 'We 
want you—if you're so good with 
your computers—to generate a dog 
for us. Can you do that?’ Well, of 
course, they can't. But we did know 
what they could generate. And the 
whole notion is that the things they 
do—the high-tech vehicles, props and 
landscapes that they're capable of 
putting out—lend themselves perfect- 
ly to our video-game land. 

"The thing that's interesting to me 
is that the whole notion of computers 
has been incredibly barren of any 
visuals. I consider myself a visual per- 
son, and it was amazing to me that 
it's so literary and so filled with 
numbers, The first instance that I saw 
of high technology starting to orient 
itself to a visual side was through 
computer games—which is a perfect 
marriage, Computer games sort of 
create a bridge for people to ap- 
preciate the other capabilities of com- 
puters.” 

Although this film is very much the 
personal expression of Steven 
Lisberger's vision, nevertheless, the 
stylization and designing of the ef- 
fects, the sets, the vehicles and 
costumes has certainly been a group 
effort, And of special note for having 
been involved in just about every 
aspect of the design and the look of 
Tron is veteran art director and ef- 
fects specialist, Richard W. Taylor. 


"I was asked by Steve to handle the 
back-light techniques and to pull 
together a group of people who knew 
those technologies, and to invent a 
way of organizing that technology for 
a full feature-length film rather than a 
60-second commercial. Initially when 
I got involved with the project it was 


in the computer simulation area, 
because very early Steve came to In- 
formation International Inc. (Triple- 
I) when he was forming this project 
up, and at that time the characters in 
the electronic world were going to be 
hand-animated. But he definitely 
knew that he wanted to use com- 


puters to do the environments. When 
he originally contacted Triple-I, he 
wanted a rough test of the computer 
simulation. The test definitely 


showed the potential. It showed that 
it could be done. And it was at that 
time I started getting involved in 
helping organize the overall film." 


Syd Mead created the vehicular concepts for Tron, including the tank and light-cycles, which were then computer generated Бу 
МАСІ—опе of four computer imaging companies involved in Tron. 
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Soon after Lisberger secured the 
backing of the Disney organization, 
he brought on some top-notch design 
consultants to create vehicles, sets 
and costumes that would give Tron 
an especially sophisticated look. He 
borrowed Moebius (Jean Giraud) 
from Heavy Metal to design costumes 
which would take advantage of the 
back-lighting technique; got airbrush 
master Peter Lloyd to design and 
color many of the architectural 
backgrounds; and brought in Syd 
Mead, the dean of futuristic design, 
to create most of the vehicles and 
many of the sets for the film. “Steven 
almost gave them a blank slate,” said 
Harrison Ellenshaw. “He told them: 
‘This is the story. Go nuts and design 
itl’ So they did. That's very rare іп а 
film. And much of what Syd, 
Moebius and Peter came up with has 
actually been used. We've used 90 
percent of it, and very little of it got 
watered down or changed.” 

Syd Mead has been painting 
carefully thought-out visions of the 
future since the 1950s—and those vi- 
sions have literally helped shape the 
present. He has consulted for many 
manufacturers, including Ford, 
American Motors, Volvo (the next 
generation of its cars is being in- 


fluenced by his suggestions) and the 
Lancia Delta’s interior. The Norelco 
shaver currently on the market is 
basically his design. Rather recently 
he has been in demand for motion 
picture work, starting with Star Trek, 
then Blade Runner, and now 
Tron—with more to come. 

“Т was originally hired by Steve 
and Don to do vehicular concepts for 
Tron, That included Sark‘s aircraft 
carrier, the light-cycles, tanks—and 
the solar sailer, which eventually 
Moebius took over, Once I had gone 
through those and Steve started to see 
what I was giving him, I moved into 
some of the terrain ideas—the can- 
yons that the light-cycles race 
through, the game arenas, and the 
graphics on the game arenas. [ also 
did interior sets for Yori's apartment, 
Sark's headquarters, the tank, the 
solar sailer and the binocular-like in- 
side of the Recognizer. For the city 
complexes, Steve wanted something 
very different, and so we decided to 
sort of sink them into the terrain 
level—rather than have them built 
up—which produced a very sinister 
look to the whole thing. For Sark's 
headquarters we wanted a miniature 
arena—which I put on a plat- 
form—and then Sark's headquarters 


ES e 


is sort of jutting out, a semicircular 
fixture that revolves around the 
perimeter of this pit. 

“Steve became fascinated with the 
look we were getting in the terms of 
solid—sort of solidified —graphics 
which matched the computer capabil- 
ities and the look of the electronic 
world that he was after. He didn't 
want to bias me to designing for the 
computer capability. He wanted to 
take an idea and then confront the 
computer people and see what they'd 
do with it, I've worked with com- 
puter people—having been a consul- 
tant to Phillips Electronics, in 
Holland, for 11 years—and I already 
knew that if you design for the com- 
puter, sometimes you limit your con- 
tribution.” 

Mead‘s intuition for what things 
will be styled like a decade hence is 
what corporations are looking for 
when they hire him, “What they hire 
me to do is to provide sort of an 80 
percent accurate guess about where 
they might be going. This can be as 
elaborate as working with their lab 
people and visualizing ап accom- 
plished engineering concept or 
marketing idea. Mostly this is for 
their internal consumption—to 
enlarge their visual vocabulary 5 to 


The light-cycles tear off across the game grid to engage another team of opponents. At this point, the sequence becomes computer 
generated, with the high-speed light-cycle footage generated by MAGI. 
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10 years ahead of what their produc- 
tion designers are working on, That 
also alerts management апа cor- 
porate heads to get ready for what 
their design people might start to 
work on, Design staffs tend to get 
very insular, and design directors that 
I've worked for hire me deliberately 
to offset that sort of incestuous in- 
breeding.” 

Tron is an example of a film that 
had its effects well planned out from 
the beginning. Still, many people 
were skeptical that it was too am- 
bitious an undertaking. "That's why 
Steven had to do a test before the 
studio bought the show,” explained 
Ellenshaw. 

“We shot on the animation stand 
like it was an optical printer, in the 
sense that we were hand-drawing all 
the mattes that were required— 
frame-by-frame, cel-by-cel—and they 
were all shot with back-lighting on 
the animation stand. Certainly, some 
of this could have been done on the 
optical printer. You could have shot 
some of it bluescreen for example, but 
that would have been far more 
limiting. Considering we have 53 
minutes worth, it was actually faster 
to do it this way. Га hate to think of 
doing 53 minutes of opticals! 
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Racing along at breakneck speed, the cycles slice into right angle 
tunis without еген slowing—but if an opponent fails to 


“The 53 minutes of the electronic 
world was shot first in 65mm, on 
Double-X black-and-white film. The 
reason for the large format is to main- 
tain quality. You take a piece of 
65mm negative that has been 
developed and you put it into a 
photoroto— which is nothing more 
than an enlarger—and you enlarge 
each frame onto a 12%- by 20-inch 
piece of kodalith transparency film. 
You process it with continuous-tone 
chemistry, and what you get out is 
what appears to be a black-and-white 
cel with a photograph on it. That is 
then taken and a contact print is 
made of it on the same kind of 
film —but it's processed this time with 
high-contrast chemistry, so what you 
get is a high-con reverse of the first. 
Now, if there's a person in the scene, 
you have to produce a body matte to 
hold that person ош from the 
background. When you make the 
negative enlargement, the black lines 
that were the circuit designs on the 
costumes become clear, so we could 
light them up; but the black behind 
the characters also became clear, so 
we had to make what we call a 
circuit-reveal, and to do that you 
have to paint out all that clear area 
behind the characters. Then you have 


maneuver a turn, or collides with the trail left by another 


cyclist, he is destroyed. 


| 


to make a matte for the face and the 
reverse of that—a face-reveal —where 
everything is black but the face. And 
there we just add a little more ex- 
posure to the face, to make the face a 
little lighter than the body. When you 
put this on the animation stand, you 
combine photo elements with at least 
two cels. For example, when you do 
the backgrounds you always have to 
have a body matte over it. When you 
expose the circuit on the costume, 
you put down the high-con and the 
circuit-reveal. Then you run through 
the one element, shooting it, and you 
back up the film, run through another 
element, back up the film, etc.—as 
many as 25 passes on one piece of 
Vistavision film. We never went 
smaller than Vistavision. Since the 
release prints are in 35mm Panavision 
and 70mm, we shot in Vistavision to 
maintain quality. 

"It's really beautifully simple. The 
complexity comes when you think 
about the volume of work. We have 
75,000 frames of live-action in the 
electronic world. That means we 
have 75,000 continuous tones, 75,000 
hi-cons, 75,000 body mattes, 75,000 
circuit-reveals. Forty percent of the 
time we have face-reveals and face 
mattes; 15 percent of the time we 


Unable to avoid the converging trails of his opponents, an ill- 
fated light-cyclist is smashed to atoms. 
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Robert Abel and Associates employed its vector graphics system to produce a computerized cityscape for Tron's opening title se- 


quence. 


have eye-reveals. And we've got 700 
backgrounds to worry about—some 
of which are set pieces that you may 
have to generate separate elements 
for, some of which are computer gen- 
erated, some of which are painted. If 
you took all of the elements—not 
counting backgrounds—that we used 
on the film, and stacked them 5 feet 
high, that row would be 58 feet long! 
I had to figure that out just to see how 
much room we would need to store 
it." 

Working closely with Richard 
Taylor was technical effects super- 
visor John Scheele, Like everyone else 
on the Tron project, he described the 
experience not only as a unique 
evolutionary development in itself, 
but also in the context of the Disney 
environment. “Our challenge as a 
production was to come into this 
studio, with its tremendous history in 
pioneering animation photography, 
with all this massive camera equip- 
ment at our disposal, and get it con- 
verted over to computer control and 
to a whole new set of standards. 
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Steve had spent six months in earlier 
tests just to prove to Disney that the 
process would work, and now the 
changeover had to be really pushed. 
On top of this was the constraint of 
time, working against a summer 
release when none of us could ac- 
curately predict how soon the effects 
could be wrapped up. Normally, 
Disney would allow four years to 
complete an animated film; but Tron 
has been thought of more as a live- 
action feature, even though each 
frame of the electronic world is in- 
dividually handled and rephoto- 
graphed. Nobody had actually done 
this particular process before—espe- 
cially on a mass scale—and we didn’t 
want to compromise the quality in 
pressing to meet the deadline. So my 
job has also been to expand the pro- 
duction base sufficiently to get the 
shots composited, and still leave time 
for reshoots and fixes of problem 
scenes. At least we weren't trying to 
jam the shots through optical 
printers. The whole collage of ef- 
fects—photo cels, inked overlays, ef- 


fects animation, backgrounds and 
computer generated plates—were all 
designed to be assembled on the 
animation stands to avoid that bot- 
tleneck. 

“One of our key problems from the 
start was to find a way to modulate 
the intensity curves of the effects dur- 
ing the picture, so that the viewer 
could stay with it without burning 
out his eyeballs! It's one thing to grab 
somebody's attention for 60 seconds 
on TY; but that kind of visual blitz 
would just be too much over 50 to 60 
minutes of composited film, So one of 
the thrusts of the effects design was to 
create a dramatic tension in how we 
turn it on, tied into the story structure 
and action. Steve made up a map of 
ascending and descending curves— 
something we could orchestrate the 
effects to—and carefully chose when 
to pull out all the stops. To ас- 
complish this, we had to create a 
system—with programmer Peter 
Blinn—for light animation that could 
marry up to the camera stands. We 
had computer controlled stepper 


motors on the camera drive and a 
dissolve shutter that allowed us to 
create intricate curves and waves of 
exposure. " 

The important contribution of 
Blinn's was the development of a 
computer program that varied the in- 
tensity of light for the glowing back- 
lit effects, freeing the camera people 
from having to adjust the f-stops on a 
frame-by-frame basis. "I was working 
on graphics on a Cal Comp plotter at 
Midocean, using analytic geometry in 
various incarnations. That experience 
in sinesoidal curves helped me to 
write a program that controls light in- 
tensity from one frame to the next in 
a sinesoidal way, so we can choreo- 
graph the lighting in a scene. [t saves 
camera work because they just have 
to enter a few numbers before they 
start the shot and then not worry 
about it after that—it just clicks off 
the proper exposure, rounded to the 
nearest thousandth of a second." 

The drawbacks of conventional 
compositing have inspired research 
into other ways of compositing im- 
ages, including digitally with a com- 
puter—scanning the film elements so 
they are converted to an electronic 
signal, manipulating and keying the 
images into each other, and finally 
scanning them back onto film again 
with a laser or a high-resolution 
cathode-ray tube. But that technol- 
ogy is still in the experimental stages. 
"Tron could have been done entirely 
on a digital film printer," said Har- 
rison Ellenshaw, "and we wouldn't 
have had to blow up the cels and 
there would've been no reason to 
have inking and painting. The film 
printer could have taken care of the 
matting. It would've been expensive 
to build; but whatever it cost, you'd 
get that back in one picture. Tron 
could have saved so much money, 
and then they would have had a 
beautiful film printer—and the next 
picture would be gravy! Anybody 
who has a digital film printer will 
have a path well-beaten to his door. 
It's going to take some hard work, 
and then woosh!—all the optical 
printers go into the museums!" 

A digital film printer was out of the 
realm of possibility for Tron, 
however, "In designing this film and 


Digital Effects produced the "Bit," an electronic companion to Clu, which floats about 
and answers yes-no questions by metamorphosing back and forth from an octahedron 


to a spiky sphere. 


Computer image choreographer Bill Kroyer previews a series of frames at a Chromatics 
video terminal linked up via telephone to MAGI's master system located across the con- 
tinent in New York. The images, though low in resolution, allowed Kroyer and 
associate Jerry Rees to preview an in-progress shot within minutes of its completion and 
direct any desired alterations before the scene was played out in high resolution. 


the process to composite it,” Richard 
Taylor explained, "we had to 
generalize things down to a series of 
givens that limited the amount of 
testing. The idea was to get things 
resolved, get the designs, techniques 
and equipment defined, find the right 
personnel, get the common vocabu- 
lary of the technique embedded in 
everybody's DNA —and then go for 
it." 

Tron was also a very complex proj- 
ect logistically, principally because of 


the frame-by-frame back-lit special 
effects work involved. In order to 
keep everything smoothly coor- 
dinated, a computerized frame-by- 
frame bookkeeping system of scenes 
was employed. Shelley Hinton, assis- 
tant scene coordinator to John 
Scheele, was responsible for keeping 
the system up-to-date. “I had to keep 
track of every scene in the film—its 
footage, the elements involved, and 
what was happening to them within 
each department. [ put together а 
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Unique among digital imaging companies, 
MAGI forms its computer generated sub- 
jects by adding together or subtracting out 
"primitives" — geometric solids in а wide 
variety af shapes and variuble sizes which 
are preprogrammed into their computer 
for ready assembly into whatever shape is 
desired, 


master log for the entire film, frame- 
by-frame, and kept track of it in a 
word processor. l'd get information 
from the editors and they'd tell me 
how long each scene was and what it 
consisted of; and from that informa- 
tion everyone would know what they 
were dealing with —whether the scene 
was to be shipped overseas for ink 
and paint application, and so forth. 
The data was also vital to Michael 
Fremer who was doing the sound ef- 
fects electronically, since any changes 
that the editors or directors made 
were reflected in the log's daily up- 
date. Once a week І made a printout 
of about 24 pages and sent everybody 
a xerox, just to keep them informed 
of the changing length of the scenes 
and of the shooting schedule, It 
became an organizational mainstay, 
and everyone in the department re- 
ferred to it. Without it, there would 
have been chaos. We started out with 
charts that were penciled in and 
changed by hand; but the word pro- 
cessor was really the most efficient 
way, because everything could be 
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Triple-1 uses blueprints to digitally encode the shape of any given object into its com- 
puter, Once that has been done, the computer has a three-dimensional representation of 
the object in memory and can conjure it up from any perspective, {Opposite top] The 
underlying database for the solar sailer as encoded in the Triple-] computer. The solar 
sailer passenger module displayed in vector form on a video screen. [Opposite bottom] 
The completed solar sailer, with its constituent polyganal facets smoothed out and its 


coloration defined, 


kept on the floppy disk. If we'd been 
doing it by hand, it would have been 
a mammoth task—it would have 
taken a whole team working full- 
time.” 

While the back-lit effects in Tron 
stand out as the most obviously novel 
thing about this film, the computer 
generated imagery may go by the 
average viewer relatively unnoticed. 
Many will probably think the com- 
puter generated scenes were ac- 
complished with miniatures, stop- 
motion or even cel animation. But 
people familiar with those techniques 
will immediately be aware that an en- 
tirely new technique—unlike any- 
thing else—is being employed, and 
that one thing after another is being 
done that would be impossible by any 
traditional method, With computer 
generated imagery, it is possible to 
have an object change its shape with a 
metamorphosis effect—called "inter- 
polation” by the computer people. Or 
it is possible to “really blow-out the 
point of view of the camera,” as 
Richard Taylor put it, “We move it 


through objects and fly from micro to 
macro positions.” And simulated ob- 
jects can be made to move in any way 
at ali—unrestricted by pylons or 
track length the way models on mo- 
tion control systems are. Creating 
scenes with ССІ is like having at your 
disposal a flawless airbrush artist 
who can paint thousands of paintings 
a day with photographic realism, get- 
ting perspective and shading ab- 
solutely perfect—and without any 
discontinuities in the dimension of 
time, either. 

The computers that do this work 
must be programmed with formulas 
on the nature of light, optics and the 
geometry of perspective. They take 
all that, and more, inte consideration 
when they generate the scenes a direc- 
tor has asked for. Though 11% an in- 
credibly complex subject to get into, 
essentially it's very simple. You tell 
the computer what the shape is of the 
object you want to animate, its color, 
its motion and where the light is com- 
ing from—and from there, the com- 
puter just calculates what that image 


ert/aree, 


would be, point-by-point across the 
picture, and displays it line-by-line on 
a cathode-ray tube, similar to the 
way a TV picture is generated, only 
slower and with higher resolution. 
Said Harrison Ellenshaw: "Once you 
get into it, even a layman such as 
myself—and I certainly know 
nothing about programming —сап 
understand the basic process and how 
it's accomplished. Then you can get 
it. But it's difficult to explain Kleenex 
to an aborigine,” 

lt does not take a crystal ball, 


| 

‘as, Г, (Adnothe 
ster, (мейе, ni ave pi, atPeint Ва 
Ч ттт TT | 


i m 


"zs Bae 


AH rA 
іт, 


however, to see that this technology, 
still in its earliest formative stages, 
will eventually become one of the 
most important developments in the 
history of media—not only for its 
ability to do the impossible in terms 
of special effects, but because even- 
tually it wil] be possible to substitute 
simulated scenes for location 
shooting and expensive sets in all 
kinds of productions. And while at 
present it is very difficult for com- 
puters to generate images of organic 
things like plants and animals, 


research into those areas is advancing 
rapidly, So it's just a matter of time 
before there will be entire software 
zoos and botanical gardens available 
to work with, just as there is present- 
ly a rapidly growing inventory of 
vehicles and architecture. 

Some of the first computer gener- 
ated scenes completed for the movie 
were of the light-cycles. When effects 
animator Dave Stephan (who does all 
of his work by hand) saw them, he 
echoed everyone's initial reaction on 
their first exposure to CGI: “When 
those cycles turn the corner, skidding 
and tilting and rushing towards the 
camera, I thought: ‘Wow, that's great 
stuff!’ I wanted to see more of it; I 
wanted it to last all day." 

Richard Taylor was involved with 
the CGI work from the tíme Lisberger 
first came to Triple-I to explore the 
possibilities for using digital scene 
simulation in Tron. "Other than the 
back-lit part, my responsibility ex- 
tended to the computer simulation 
design and coordination, so that it fit 
into the whole process and so that 
everybody had a common vocabu- 
lary. This film is really the first full- 
blown use of computer simulation as 
a regular production tool. It’s not just 
one little vignette—we did a lot of 
footage. 

"I looked objectively at the film 
across the board, and it was im- 
mediately apparent that no one of the 
computer simulation companies was 
going to be able to handle the load. 
Each has its own hybrid system, and 
none of them shares common soft- 
ware or techniques—each one has its 
own way of looking. Plus we decided 
that we wanted to composite this film 
in Vistavision, and none of these 
places—other than Triple-I, who 
were starting to work in Vistavision 
with the digital film printer—did 
Vistavision film recording. All of the 
companies had to convert to Vistavi- 
sion and to our alignment system. We 
had to create a system that everybody 
agreed upon; and then we had to 
create our own field charts, anima- 
tion exposure sheets and everything 
else right down the line. It was just 
like building the whole thing from 
scratch. Everything from the labels 
on our boxes to the way we define the 
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names of objects and elements is all 
unique to this particular film. So 1 
looked at the computer work to be 
done on the film and decided that 
we'd have to break it up among two 
or three companies. Then, stylistical- 
ly, I tried to decide, by the kinds of 
techniques the different groups had, 
who should do which parts. As a 
result, Triple-I dealt with the part of 
the film that used the more complex 
craft and images, and MAGI (Mathe- 
matical Applications Group Inc.) 
dealt with some of the more elaborate 
choreography. The load was equally 
shared and both companies did a 
super job, MAGI did the first half of 
the movie and Triple-I did the latter 
half, because there’s a very specific 
stylistic point where things 
change—from the solar sailer on out. 
They're leaving the game grid and 
heading off to the MCP's domain, 
and the simulation gets more and 
more real as you get closer to the 
MCP. 

"With MAGI's system it is quite 
easy to choreograph the object, and 
we got motion tests from them very 
quickly. There are some limitations 
to the nature of the objects that they 
create, As a matter of fact, as a result 
of doing Tron, they've improved a lot 
of things in their systems, because I 
asked that they implement some 
things like depth-cluing; and they 
didn't have transparency. We chal- 
lenged them to implement and they 
responded. 

“Ттіріс-Гв system is different in 
many ways. MAGI computes the 
scenes off to tape and then the tape 
plays the Celco film recorder. So 
when it's actually filming it's very 
dependable. Triple-I has a unique 
hybrid system, Everything that is a 
shaded picture goes through one cen- 
tral processor and plays that off to a 
high-resolution film recorder. But it 
has to process everything linearly, 
which means that you have to go 


Information International's Larry Malone 
calls up the face of the master control pro- 
gram on his computer display terminal. 
Per Syd Mead's design, the MCP was 
fashioned in the shape of a cylinder—re- 
voluing and changing colors as its mood 


shifted. 


through motion tests, set the look of 
key frames and shoot production on 
that system; and so its dependability 
has everything to do with how it will 
run. If it breaks, their productivity 
stops. So part of their improvement 
was to make their equipment more 
dependable so they could run without 
glitches. In computer simulation that 
is the biggest problem—even the best 
systems have glitches, or some other 
occasional artifact. 

“Part of my responsibilities іп 
handling the simulation was to 
educate everybody in the film to the 
potentials that were there—to make 
sure that if we were going to make a 
camera move that we'd do something 
you wouldn't normally do with tradi- 
tional miniatures, to keep people 
thinking in terms of what simulation 
can do that's different than tradi- 
tional filmmaking. The thing I kept 
trying to emphasize was to use com- 
puter simulation for its unique 
qualities and not to imitate some 
other reality. Really try and make 
both the design of the objects and 
choreography unique to that 
technology." 

In order to generate the 15 minutes 
or so of digital images needed for 
Tron, the two primary CGI 
facilities—MAGI and Triple-I—were 
kept working full-time on the project 
for the better part of a year. In addi- 
tion, two other companies supplied 
cameo CGI scenes—Robert Abel and 
Associates, who produced the open- 
ing title sequence and the transition to 
the electronic world; and Digital 
Effects Inc., who did the "Bit," a little 
geometric sidekick that floats around 
accompanying the hero in the tank 
battle sequences. 

Scene coordinator Deena Burkett 
was in charge of the scenes in which it 
appears. “Тһе Bit is a character who 
floats around inside the tank with 
Clu—Jeff Bridges. And Clu talks to 
the Bit while he's driving around 
fighting bad guys. The Bit is always 
changing back and forth between two 
geometric shapes that mean ‘yes’ and 
no. To answer questions he stops 
changing for a moment—the octahe- 
dron shape means 'yes' and the spiky 
shape means ‘no'—but most of the 
time he's floating around just mum- 


Both Triple-I and MAGI produced computer generated still photographs for use as 
backgrounds in some of the back-lit sequences. While MAGI's generally had to be 
enlarged from Vistavision format and airbrushed, Triple-I's—which could be played 
out in a larger 4 by 5 format—were able to be used without modification. For a se- 
quence in which the MCP—in polygonal facet form—communicates with Sark aboard 
his carrier, Triple-I generated a series of 16 slightly different background plates which 
could be enlareed onto kodalith cels and then alternated from frame to frame, using 
standard cel animation techniques, to suggest that the character was speaking. 


bling to himself. Originally, the Bit 
looked something like a billiard ball, 
but as time went on we realized that 
it's hard to make a sphere show ex- 
pressions. The final design for the Bit 
was worked out by Richard Taylor 
and animator John Norton, who was 
with the Bit from the beginning when 
Syd Mead first came up with the 
idea." 

Along with all his other duties, 
Richard Taylor designed the Tron 
logo and opening title animation that 
was done at Robert Abel's, "I felt that 
we needed a symbol for this film that 
was a new-looking logo. Syd Mead 
and І designed the typeface; and 
when we were all happy with it, 1 
storyboarded the title sequence. Hav- 
ing worked at Abel's and knowing 
their capabilities and having great 
respect for them, I wanted to do some 
work there. I knew there were certain 
things they could do that would just 
fit perfectly into the style of the 
movie. 5o when I storyboarded the 
opening title sequence, I didn't try to 
fit a square peg into a round hole, I 


didn't want them to invent too many 
new things—I just wanted to nail it. 
You do these things as directly as 
possible because you don't have the 
luxury of fiddling around with every 
little detail when you're doing a 
feature of this size.” 

Syd Mead, on the other hand, 
prefers to intentionally ignore the 
needs of the computer graphics 
systems when he designs things for 
them to generate, because he feels 
that it’s important to force the com- 
puter (and its programmers) into new 
areas of stylization. Having paid 
scant attention to the computer's 
needs, Mead expected it might well 
have difficulties with his designs. 
“Тһе surprise was that the tank went 
through very smoothly, because it's 
essentially a rectilinear solid with 
rounded edges and MAGI has a pro- 
gram that they can apply to the edges 
which just sweeps off the corners with 
a constant radius. The light-cycles, 
on the other hand, were very dif- 
ficult—matching what is essentially a 
rounded blade shape onto a ball 


November 1962 © BYTE Publications inc 59 


which is the front wheel. One of the 
problems with generating computer 
simulated scenes is that the more 
complex the 3-D structure is, the 
more expensive it is to create it. Soin 
designing for these systems one tries 
to avoid the kind of complex 3-D 
detailing that is currently popular in 
miniatures. We didn’t want to get in- 
to designing 3-D niches, nooks and 
crannies. The problem was to get 
visual texture without getting really 
very complicated. 50, I introduced 
flat, optical-scanner-like bar graph- 
ics—the kind you find on packages in 
the supermarket—as the answer. I 
knew they would be familiar to the 
audience, We used them in the chan- 
nels. They infer a right-left bias to the 
channels, presumably for the benefit 
of the vehicles." 

Just as the back-lit portions of Tron 
were so complex that they required 
several scene coordinators to share 
the creative and organizational work, 
so also the 15 minutes worth of com- 
puter generated scenes required two 
people functioning as CGI choreog- 
raphers, to plan the action and setting 
for those scenes. Starting with the 
vehicles and objects designed by Syd 
Mead and the others, and working 
closely with Steven Lisberger and 
Richard Taylor, were two young ex- 
plorers of visual dynamics with im- 
pressive backgrounds in cel anima- 
Hion—]erry Rees and Bill Kroyer. 
Their highly developed sense of mo- 
tion and the other subtleties that go 
into classical animation made them 
well-suited to the task of choreo- 
graphing the action in the synthesized 
environments created by the digital 
painting machines. Kroyer, who was 
the animation director of Animal- 
утірісе, was with Tron from the very 
beginning. Before that, he had 
worked for severa] years doing 
animated commercials, and for a 
while he was with Disney, working 
on The Fox and the Hound. It was 
then that he met Jerry Rees, whe had 
earlier worked on Pete's Dragon and 
The Small One, and who had been 
doing top-quality animation since he 
began at Disney's as a teenager. 

"Tron is setting some precedents 
that will be springboards for a lot of 
spin-off developments," Kees predict- 
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ed. "Computers are so exciting—the 
horizons are endless. | think they are 
the most significant thing that's come 
along, because with them there are 
fewer steps between the artist and the 
film. It seems like the artists are get- 
ting closer to the final product with 
this new technology." 

Because the Tron project was so 
big, the studia was forced ta bring 
several large trailers on the lot for 
additional work space. Kroyer and 
Rees worked in one of these tem- 
porary studios, where they had their 
desks, some basic drawing tools, and 
most importantly a computer display 
terminal that hooked up with the big 
computer at MAGI—located across 
the continent, in Elmsford, New 
York. 


Le c—-—— -—————— — —c———X—X— ——- | 
With computers, there 
are fewer steps 
between the artist and 
the film. 


"The terminal was a Chromatics 
9000," Bil Kroyer explained, 
"hooked up by a phone modem that 
received binary signals over the 
phone lines from a modem on the 
computer at the MAGI facility. Their 
computer generated the binary blips 
that the images consisted of; and with 
the phone hook-up it sent those blips 
to us and our Chromatics reproduced 
the digital picture. We couldn't do 
any programming on the Chromat- 
ics—it functioned just as a monitor to 
receive and view the animation com- 
ing from MAGI. We could change the 
speed of the animation and view it in 
different ways, but we couldn't ac- 
tually create the scene. 

"Io plan a scene, Jerry and | 
worked out the basic action of a se- 
quence with storyboards. We'd go 
over it with Steve, and then break 
down the scenes into animation 
frames, We'd do rough storyboards 
of all the main poses within the scenes 
so that the computer operators could 
understand the look we were going 
for and the action. But we'd give a 
much more detailed description of the 
scene by outlining the speed of the 


objects, the architecture, the environ- 
ment, the lighting, color and texture. 
We defined everything in the 
scene —every movernent, every color 
and every action we completely 
wrote out in terms of distance, direc- 
tion and time. The computer opera- 
tors were then able to take all those 
things and translate them into cold, 
hard numbers. After that, their com- 
puter would send our computer a 
low-resolution test, generated with 
just BO scan lines of resolution. The 
tests looked kind of blocky, but we 
could see enough to tell if the staging, 
action and timing were what we 
asked for. It's a very inexpensive way 
to look at the scene because the com- 
puter doesn't have to generate several 
million pixels as it would have to do 
on a high-resolution picture. Since it 
is such a very low resolution and the 
computer is generating so few pixels, 
it is possible for it to send those few 
pixels over the phone line fairly 
quickly, so we could view the tests 
almost immediately on our terminal, 

"But we didn't have this display 
terminal system when we started on 
the movie. [п those days, MAGI 
would photograph the tests on black- 
and-white film, send them to us 
through the mail: we'd view them, 
call MAGI on the phone and react to 
them; MAGI would then film a cor- 
rection, send that to the lab, get it 
back, send it to us; and Шеп usually 
at that point we would be ready to go 
for a ‘hero,’ or high-resolution. So for 
a typical scene we might have four or 
Five days between the initial test and 
the okay for final high-res. But with 
our Chromatics, they'd put their 
phone in the modem device and im- 
mediately send us the low-resolution 
scene. It'd usually take about an hour 
for our terminal to receive and 
translate the hlips into all the frames 
we needed. Then we'd punch a button 
and view the scene, and we'd call 
them back and react to it. We'd give 
them the corrections, and then they'd 
immediately program the corrections 
and send us the scene again. So in a 
matter of four or five hours we'd have 
a chance to see and respond to the 
scene twice—which was usually all it 
took for us to go for a hero. As a 
result, we cut our time down from 
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five days to five hours. It really 
speeded up the whole process and 
allowed us to have a more efficient 
time Flow and scheduling. And from 
the creative point of view, it was 
much more stimulating to be able to 
work on something and get that done 
before moving on to the next step, 
rather than having to be working on 
several scenes at once, 

“We were also able to get one high- 
res picture at a time—in about nine 
minutes. The system could give us up 
to a thousand black-and-white pic- 
tures to view in motion; but when it 
came to full-color, high-resolution, 
we could only get those singly. So we 
couldn't see color motion. But we 
could see color stills, so we were able 
to check and see that the shadows and 
color and all those things were cor- 
rect." 

John Norton, who worked for the 
most part with hand-drawn effects 
animation, had an opportunity to 
keep an especially good overview of 
Rees and Kroyer's choreography, 
since their territories overlapped 
somewhat. "One of the interesting 
things about Bill and Jerry," he said, 
"is that they're both Disney 
animators. And in laying the moves 
out for the computer, they were put- 
ting in a lot of organic movement— 
ease-ins and ease-outs, anticipation 
and follow-through. You'll notice 
that in the scenes with the light- 
cycles. At first they're confined to a 
game-board arena and move mechan- 
ically there—with all this right-angle 
movement. But once those light- 
cycles break out of the arena, there's 
this really nice shot of them taking 
this beautiful curve, banking and 
turning as they escape. І don't think 
computer animation is going to 
replace conventional animation. It's 
just another tool for the animator. I 
think it may someday replace some of 
the labor—ink and paint and in- 
between. But the animator will 
always be there using this new tool, It 
only takes a minute after seeing the 
computer stuff to know that it's here 
to stay. And ] love the metamor- 
phosis effect. The Recognizer | 
designed has these two arms it can 
merge together into one big pogo 
stick, which it then uses to stomp on 
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things." (There's a very definite old- 
time cartoon flavor to some of this 
newfangled stuff, to be sure!) 

Bill Kroyer and Jerry Rees planned 
the CGI scenes on the West Coast for 
production at MAGT's facility in New 
York, from which the scenes were 
transmitted back to the terminal 
Kroyer and Rees used for their ap- 
proval. Larry Elin was the person at 
the MAGI end of the transcontinental 
data link-up—in charge of the pro- 
duction team there which included 
Nancy Campi and Chris Wedge. 
МАСІ process, called Synthavision, 
is unique among CGI production 
methods. “In our software,” Elin ex- 
plains, “there exists what you could 
think of as three-dimensional 
volumes, These are preprogrammed 
primitive shapes that are already in 
the computer, There are spheres, 
cubes, cones, ellipsoids—those are 
some of the simple ones. There are 
also free-form bodies like hyperbolic 
paraboloids. It's a lot like building 
with blocks. Everything that we build 
in our system is built from these sim- 
ple shapes. They can be added to each 
other or subtracted from each other, 
made larger or smaller and their pro- 
portions changed in any way, making 
it possible to make complex-looking 
things. This process is called com- 
binational geometry—or solids 
modeling." 

All other digital imaging systems 
use a different method based upon 
forming the objects out of lots of little 
flat surfaces, like the facets of a 
gemstone, and thereafter calculating 
the light that strikes these polygonal 
facets and how much of it reflects into 
the theoretical camera lens. But it 
turns out that one of the most time- 
consuming aspects of that kind of 
software is the time it takes for the 
computer to figure out which objects 
and parts of objects are naturally hid- 
den from the camera's view. "One of 
the good things about the Synthavi- 
sion method is that we don't have 
hidden lines to sort out. So the 
calculation time is really small com- 
pared to the time required when you 
build a picture out of polygons. The 
problem solves itself with our ray- 
tracing process." 

For the folks at MAGI, it turns out 
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to be a lot simpler to trace the light 
backward from the imaginary 
camera, rather than to calculate all 
the light that might or might not be 
coming towards the camera. “We ac- 
tually fire rays from the camera at the 
scene, one ray for each pixel. So 
everything naturally takes care of its 
own hidden lines because the first 
thing you hit accounts for that par- 
ticular pixel. At some point along the 
way it'll hit something, and then the 
computer figures out at what angle it 
hit it, That angle’s relationship to the 
light source will determine what gray 
level that particular point of color 
should be.” In effect, what is out of 
sight is out of mind for the MAGI 
computers. 

The founder and president of 
MAGI]—oldest of the ССІ opera- 
tions, dating back to 1966—is Dr, 


ach. eR, iM a 1 
MAGI has a unique 
method of working 

with geometric 
primitives. 


Phillip Mittelman, who is a physicist, 
not a programmer, "We were in the 
business in the first place to do 
calculations involving nuclear radia- 
tion transport; and so everything we 
were doing had to do with tracking 
rays through things, The company 
was working on these radiation prob- 
lems, and the techniques we devel- 
oped were something where you 
describe the real world in terms of 
three-dimensional objects. We'd trace 
radiation—neutrons and gamma 
rays—through this three-dimensional 
world; and we observed that if we 
traced light rays around, instead of 
neutrons and gamma rays, we would, 
in effect, simulate photography. And 
that's the basis of our whole idea—a 
true simulation of photography." [n 
essence, MAGI evolved their unique 
method of working with geometric 
primitives because when they were 
dealing with radiation the objects 
they were concerned with had to 
behave as though they were solid ob- 
jects—it was not sufficient to just 
concern themselves with the surfaces 
of things. Now, of course, solidity no 


longer matters in their computations, 
but the legacy of their early work lies 
in their hidden-line-free way of doing 
things. 

"At one бте we showed our work 
to some people and they said, Му 
gosh, you've solved the hidden-line 
problem!' We said, "What's a hidden- 
line problem? We were quite naive. 
We were totally independent and out 
of touch with the world of picture 
making that was going on in Utah, 
and places like that, where they were 
making images the more common 
way, with polygons and so forth." 

"You don't have to be a program- 
mer to use the Synthavision system," 
Larry Elin explained, "In fact, all of 
us on the production team come from 
film, art and animation backgrounds. 
The work we do is very much analo- 
gous to motion control systems, ex- 
cept that instead of using real mode!s 
and real cameras, we're just generat- 
ing the pictures based on instructions 
that we give to the computer. In effect 
we build these models, but we build 
them digitally into the computer. 
Then we define the motions that we 
want these things to go through. And 
the same for the motions that we 
want the camera and the aim point 
and light sources to go through. So 
we build models, but we don't build 
real models —we build mathematical 
models. And we program motions, 
but we're programming the motions 
for these mathematical models—not 
for things dangling from the ceiling 
on wires or anything like that. In a 
way, we are akin to stop-motion 
animation, but we're not limited by 
real solid objects. We're dealing with 
things that are really just ghosts! So 
we describe these things and motions 
to the computer, and the computer is 
able to calculate what these pictures 
would really look like if everything 
were just the way we described them. 

"The first step in our process is to 
build whatever it is that we want to 
animate from these simple shapes. 
The next step is to put the objects all 
into the scene together—in the places 
іп three-dimensional space where we 
want them to start when the scene 
begins. Then we put in the movement 
commands, using our ‘director's 
language." The next step is to select 
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some key frames to look at —to make 
sure that all the commands we've fed 
into the computer are really making 
happen what we want it to do. So we 
test the input by calculating some key 
frames. Once those frames are 
calculated we can look at them on a 
1000-line screen terminal; and from 
there it's easy to determine whether 
or not we need to make some changes 
in our input file. The next step is to 
calculate what we call a pencil test (a 
term appropriated from conventional 
animation, which refers to test films 
of the animation in its earliest pencil- 
drawn stages) which is a low- 
resolution, black-and-white line 
drawing animation of the scene. 
Usually we can do this in a very short 
period of time, Most of the scenes in 
Tron were an average of about three- 
and-a-half seconds long—or about 84 
frames—and we could calculate 84 
frames in about an hour. Then we 
viewed them at speed on the monitor, 
At that point we could modify 
movements. If we didn't like the way 
something was moving, or if we 
thought something was moving too 
slow, we could make those changes. 
Then it was time to let the Disney 
animators, like Bill and Jerry, see 
what we'd done, So we'd transmit the 
same pictures we'd been looking at on 
our monitor over the phone lines to 
their monitor in California. Then 
they'd tell us whatever modifications 
they wanted us to make. Once it got 
to the point where we all liked what 
we had, then we'd compute and 
photograph the scene at high- 
resolution—in Vistavision for- 
mat—and that was the finished film 
that we delivered to Disney. Our 
high-resolution would be the 
equivalent of 1800 lines if it were on 
35mm, 

“We also provided pictures which 
were used by the Disney painters as 
guides so that they could paint 
backgrounds for use with the back-lit 
live-action, They'd paint an exact 
duplicate of what the computer scene 
looked like, because then they could 
shoot it on the animation stand, 
which saved them from having to go 
through opticals.” 

In contrast to MAGIs combina- 
tional geometry and ray tracing, 


almost all other CGI companies use 
methods similar to those employed 
by Information International. Triple- 
Їз approach works best for creating 
complex objects with elaborate color- 
ing and simply stunning surface 
characteristics. Their engineer, Bill 
Dungan, spoke about some of the 
features of the system: "We have a 
program that was written by Craig 
Reynolds for his master's thesis at 
MIT, called ASAS— Actor/Scrip- 
tor/ Animation System—and it's with 
that program that we choreograph 
our scenes. Not only do we control 
movement, but we also control col- 
ors, lighting and all our parameters. 
You can animate everything in- 
dependently and change colors all 
over the place. What comes out of 
this is the format for our shading pro- 
gram, which is called TRANU—the 
New Transparency Algorithm— 
which has had codes added to it over 
the years by many people, like Jim 
Blinn, Frank Crow and Gary 
Demos—who did a lot of things—and 
[ think it actually started at Utah, 
where so much of the early work was 
done." 

Triple-I's method of making objects 
is quite different from the building- 
blocks approach used by МАСІ. 
“The first thing that happens is that 
Art Durinski encodes the blueprints 
of an object using a digitizing tablet. 
The blueprints have the object made 
out of polygons. If the object has 
curves, they are approximated with 
lots of these little polygons which will 
be rounded off later. Then—when 
our program reads that in—each of 
the polygons will have colors as- 
signed, and the algorithm converts all 
the vertices of the polygons into the 
coordinate space. Then, when you've 
got a lot of polygons in there, the 
computer has to figure out which 
ones are in front, It does this in scan- 
line order—left-to-right, top-to- 
bottom—and at each scan-line it tries 
to figure out which one of the 
polygons, being cut by each point on 
each line, is in front." 

Triple-1l commonly uses two 
methods to round off all those flat 
polygons into smoothly shaded 
curved surfaces. "Theres Gouraud 
shading, which will do a linear gra- 
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dient across the polygon. Then there's 
Phong shading, which will inter- 
polate a ‘normal’ across it, and the 
computer computes the direction 
where the surface-normal is pointing 
with respect to the light source and 
the observer, to get the gray value. If 
we're working on an object that's got 
smooth curves like a sphere—and 
we're making that out of 
polygons— what we do is we average 
the polygon normal around a point 
and come up with a normal for a 
vertex, Then we use where the 
observer eye-point is, and where the 
light sources are (relative to the ob- 
ject) to figure out where the highlights 
should be." 

Thus it is that the object is given 
form and solidity by virtue of its 
realistic shading and highlights. 
That's selt-shading, which is quite a 
different matter from calculating the 
shadow that the object will cast on 
the floor or on other objects in the 
scene. "The shadow-casting program 
was implemented by Frank Crow. 
First, from the light source's point-of- 


view, the boundary edges of the ob- 
ject are figured out. From there, it 
makes invisible polygons that define 
the volume where the cast shadow is. 
Then, when you're working on any 
given point in the picture, if the point 
being calculated enters that volume 
and strikes a surface, the computer 
knows that surface is in shadow. But 
if it goes through and exits the 
volume out the other side, it knows 
that there's no shadow on anything it 
strikes there. 

"As for transparency, when you 
look at objects in the real world and 
say, What makes them do that?' you 
find out that there are actually several 
different kinds of transparency. 
There's one transparency that is the 
colored-filter approach, which is 
when, for instance, you have a blue 
object and you put a red filter in front 
of it, you get black. The other type of 
transparency is like if you have a blue 
object and you have a red beam of 
light crossing in front of it—you're 
still going to see the blue, but it will 
be averaged in with the red. It 


depends on what it is you're trying to 
simulate, which may be a combina- 
tion of both effects." À good example 
of the latter type of transparency is 
the diaphanous sail of Tron's solar 
sailer. 

"We're getting to the point in com- 
puter graphics where we can make a 
lot of things look totally real. We 
don't want it to look like it's done by 
computer, obviously, We want to 
reach the point where you cause peo- 
ple to suspend disbelief." The fact is 
that Triple-I already has the ability to 
da that with certain kinds of things, 
which prompted Dungan to quote 
Arthur C. Clarke's third law: "Any 
sufficiently advanced technology is 
indistinguishable from  magic.' 
Now—right now—computer graph- 
ics is magic. In computer graphics we 
can do things that are impossible. We 
can have objects levitate or pass right 
through one another, and we can 
have metallic objects interpolating 
their shapes. You just couldn't do that 
any other way. I would say the future 
in computer graphics is going to be 
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magical; and 1 think Tron is going to 
be the busting loose paint.” 

Very important to the visual con- 
tinuity of Tron is the hand-done 
effects animation, produced under 
the supervision of Lee Dyer. It seems 
as though few people outside of the 
field even know that effects anima- 
tion exists. 

There аге some 15 minutes of ef- 
fects animation in Tron, but you have 
to keep your eyes open to see it, 
because most of the scenes last but an 
instant. “Тһе effects in this film are 
very geometrical compared to tradi- 
tional animation effects, Steven 
didn’t want anything done that was 
like anything previous to this picture. 
That was hard. But ] think we've 
achieved it in many ways—like the 
interactive lights on the characters, 
for example, when the disks are 
played and so forth. The interactive 
light we did keeps the bodies from be- 
ing flat, And we also throw shadows 
on the floor—for three or four frames 
Maximum—just enough to give di- 
mension to the picture. When Tron 
raises his disk, it looks like there's a 
light bulb behind the disk creating the 
light on his body; and yet, that effect 
is totally animated, The second you 
see a live-action character, you know 
the scene is not computer-generated. 
Flynn is zapped into the computer 
world using effects animation. 

"In the first scenes with the racing 
light-cycles, there were brief transi- 
tional shots where we had to paint the 
bikes by hand around the live-action 
characters. Then, with our scene 
done, the computer animation of the 
bike race begins. But the nice thing 
for me about this is the fact that the 
animaled special effects are so close 
to the computer animated effects that 
you can't tell them apart. When you 
see them cut together, the marriage is 
very good—.it isn't distracting to ро 
from one type of animation to the 
other, It's the first time, I'm sure, that 
this has ever been done. And even 
though I've been in effects for over 22 
years, this has really been a learning 
experience for me." 

Working closely with Lee Dyer 
were John Norton and his assistant 
Dave Stephan. Norton was responsi- 
ble for designing the computer- 


generated Bit character—in associa- 
tion with scene coordinator Deena 
Burkett—and the Recognizer flying 
machine generated by MAGI. But 
most of his work on Tron is hand- 
done cel animatian, stylized to look 
like CGI. 

Additionally, Norton designed and 
animated, by hand, а spider-like 
mechanical creature called the “grid 
bug.” “Computer people talk about 
‘bugs’ in computer systems, and | 
always felt that we should do 
something with bugs for the film. So | 
came up with this grid creature that 
lives inside the computer and eats 
things. Bill worked them into the 
storyboards, and at first we decided 
to do them with computer simulation 
at Triple-I; but it came back to me to 
do, because they were too busy. So 1 
did about 15 feet of film that was shot 
back-lit on the animation stand to try 
to make it look as much like CGI as 
possible, The idea was that these 
creatures camouflage themselves as 
part of the electronic grid; and then 
they appear, sort of rising up out of 
the grid to menace you. First there's 
just one who appears, looks around 
and runs off, Then we cut to a longer 
shot of a whole herd of these bugs 
galloping off and out of the scene." 

When all the whiz kids from the 
land of video commercials arrived at 
the land of Disney, there was intense 
culture shock for both sides. To John 
Scheele, the mighty Disney animation 
equipment seemed to symbolize the 
gap that had te be bridged, “The 
Disney method has come to include 
little peculiarities that are unique only 
to itself. The pegs on their cameras 
are set apart differently from the 
Acme standard; the field centers are 
different; the cameras are all just a bit 
odd from what you see elsewhere. 
And because this studio is its own 
world, those little things have never 
changed and are totally woven into 
the system. Somebody —and not even 
Art Cruickshank can remember 
who's to blame—tried to draw an 
inch on the original field chart, and it 
came out 0.954 inch instead, That 
was back in the Thirties; and ever 
since, that's been the Disney inch,’ So 
now Triple-I and MAGI have this 
strange field chart encoded into their 


So maybe wearing 

the rubber nose will 
convince you that we've 
got our fun-loving side, too. 

Okay, so maybe it is our fault. 

We've worked hard to prove 
that we're the right distributor 
for your CP/M business/utility 
software. 

We know that when you 
need any serious programs, you 
call us. 

When you want odd formats 
that nobody else is likely to have, 
you call us. 

And when you don't like the 
discounts or the backorders or 
the service you get from other 
distributors, you call us. 

That's terrific, and we love you 
to pieces for it. 

But how about computer 
games? 
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God knows, 
tried 
erything els 


Does "Software Distributors" 
just pop right into your head? 
It should 

We know that games are 
serious business, and that if you 
don't have them, you can't sell 
them. So we've filled our shelves 
with games for Apple, Atari, the 
TRS-80 and more. Games from 
Avalon Hill, Broderbund, Gebelli, 
Microsoft, On Line, Sirius, 
whoever —just name it and 
its yours. 

All with the same deep dis- 
counts, the same great delivery 
and the same friendly service 


as we're giving 
you on your 
CP/M software. 
So if you're ready 
for your first really 
good experience with a 
distributor, give us a call. 
Software Dis- 
tributors, 10023 
Jefferson Boule- 
vard, Culver City, 
CA 90230. 


We're not not just playing at 
games. 


SOFTWARE 
DISTRIBUTORS 


213-204-6620 • 800-252-4025 (СА) 
Telex 182362 ATT: Soft USA Culv 
800-421-0814 world-wide 
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CHOOSE... 


An Apple Desk 


А compati Bi-Level desk ideal for the Apple com- 
puter system. This 42^" x 29% desk comes with a 
shelf to hold two Apple disk drives. The top shelf for 
your ТҮ or monitor and manuals can also have an 
optional paper slot 10 accomodate a printer. It із 
shown here with the optional Corvis shelf which will 
hold one Corvis disk drive. The Corvis shelf is avail- 
able on the 52” x 29%" version of the Apple desk. 


A Universal Micro Desk 


The Universal Micra desk accommodates the S- 100 
type microcomputers. The desk is available in four 
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide 
openings with 24 inch front-to-rear mounting space. 
The fourth size is а 20.75 inch wide opening with a 
26.50 inch front-lo-rear mounting space. 


A Mini Rack 


P 


Mini racks and mini micro racks have standard vent- 
ing, cable cut auts and adjustable RETMA rails. 
Choose a stand alone bay or a 48", 607, or 72" desk 
model in a variety of colors and wood iones. A 
custom rack is available for (he Cromemco. 


A Printer Stand 


The Universal printer stand fits the: 


Diablo 1600's & 2300's 
T.J. B10 & 820 

Okidaia Slimline 
Anadrx 9500's 


Centronics 700's 
Dec LA 34 

NEC Spinwriter 
Lear Siegler 300%; 


Delivery in days on most styles in stock. Dealers 
inquiries jnviled. 


ELECTRONIC SYSTEMS 


FURNITURE 
COMPANY 


17129 S. Kingsview Avanus 
Carson, California 90746 
Telephone: (2131538-9601 
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systems, too, and that guy is still get- 
ting his way! 

“The biggest problem was that 
Disney's animation stands hadn't 
been updated since Fantasia! They 
have such incredible craftsmen 
here—nothing is made that won't last 
through the ages, The camera 
stands—especially the  multiplanes 
—are like monuments and memorials 
to Walt, Ub Iwerks, and everyone 
who's worked there, And it's a 
shame, on that level, to even mess 
with them. There's a real reverence 
and care for the equipment and 
physical spaces here, as well as for the 
people and traditions; and that's been 
a special pleasure for me. There's 
kind of a mutual attraction that's 
gone on—people who've known each 
other and worked together and 
figured this stuff out, and who've 
been waiting for a chance like this to 
really put it all together on the screen. 
It's a pretty incredible blend of talents 
and personalities— people who've 
worked at Abel's, at Gehring's, оп 
Star Trek. lt's the best team that 
could be brought together for the 
project. And these areas—the back-lit 
effects and computer imagery—have 
never been a part of Disney's in-house 
repertoire until now, so we're really 
contributing something to the studio. 
To their credit, Disney recognized the 
potentia] of this film and these tech- 
niques, and have let a whole new 
brood inside its walls—one that 
didn't work its way up the ladder. 
That's caused some inevitable fric- 
tion, But the studio has always been 
supportive, and it's a healthy situa- 
tion to have some new blood. And 
we're obviously excited to be able to 
work here at Disney, where it all 
started." 

How well people react to change in 
their environment has a significant 
impact on their quality of life. The 
confrontation between computer 
generated imagery and the proud 
tradition of animating by hand is a 
fascinating one that has just now 
heard the bell sound for round опе, 
"It's like making the adjustment to 
hyperspace," said Bill Kroyer. "The 
big irony is that the older guys like 
Eric Larson, Frank Thomas, and Ollie 
Johnston will love this computer 


generated stuff. They're ready to see 
something new happen, and they 
always have been, The thing about 
the Disney studio is that the old-time 
guys were very innovative, because 
Walt was always demanding of them 
to move on to new things. They 
always complained that once they 
learned how to do something, Walt 
made them do something totally dif- 
ferent on the next film. When you 
look at the old Disney animated 
films, the styles change completely 
from one to the next. We found that 
the old guys had a real love of in- 
novation and an open-mindedness. 
But when Walt died that bravery of 
innovation stalled here at the com- 
pany. Once he was gone, they tried to 
stay within the parameters as they 
were then. The whole mentality was: 
"We do what we do best—which 
means that we keep doing what we've 
been doing.' But what you ended up 
with was a situation where you had 
young people coming in who knew all 
about the meaning of animation and 
what it was trying to achieve and its 
potential; and they found that they 
weren't going to be allowed to in- 
novate at all here, but only to keep 
repeating what had been done. 

“Jerry Rees and І came here with 
dreams to do Disney-quality anima- 
tion, not to redo Disney-quality 
animation. But we found ourselves 
boxed in until this project came 
along. Now we are able to apply all 
the things that the Disney animators 
have learned over 50 years—that we 
have inherited from their experi- 
ence—and show that the entertain- 
ment principles that they struggled to 
learn can be applied to the totally dif- 
ferent computer medium, And we feel 
especially great about the fact that 
we're doing it at Disney, and that 
Disney is the first to benefit." 

Shelley Hinton reflected on the 
Disney studio's past—its ups and 
downs, and where it's heading: "Tron 
represents a timely turnaround. I 
have a mental image of the studio 
after Walt died —with it being left to 
his cohorts to protect from the 
vultures and coyotes that could come 
to pick the place apart. Opportunists 
might have tried to take advantage of 
a studio without ite founders, So I im- 
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RCA says “A board in the hand 
is worth two in the bush,’ 


Why wait for National? 
RCA has over 70 Micro- 
boards right now. Ata 
fraction of the price. 


Lately, National Semiconductor has 
been making a lot of noise about their line 
of CMOS board-level products. But corn- 
sider these facts: 

RCA introduced the first CMOS 
Microboards in 1979. 

Today, we offer more than 70 proven 
Microboard products including compu- 
ter boards based on the world's best- 
selling CMOS microprocessor series, 
the RCA 1800; development systems 
priced as low as $699*; and the indus- 
try's most versatile industrial chassis line, 

National offers only 13 products. 

Delivery? Off-the-shelf from RCA 
distributors. 

Furthermore, our Microboards speak 
your language, whether it's BASIC 1, 2 
or 3, Micro Concurrent PASCAL” 
PLM-1800 or MACROASSEMBLER. 


National Semiconductor System 
Hoare . Price 
CIM-802 CPU, 2.0 MHZ 

Memory, PIO 
CIM-201 UART-2 required 
CIM-411 12 Bit A/D 

(No 8-Ви Available) 


CIM-311 Power I/O Interface 
(requires ОІВ board). ....... 


CIM-230 DIB Interface 


CIM-610 Voltage Regulator 
(only supply available 


9 
‡ NSC ОЕМ Resale Schedule June? 1382. $4. 141 


But here's the true acid test. If you 
want a CMOS microcomputer system 
with these functions: 

e 8-Bit Microprocessor е 2 Serial 
МО Шпеѕ е 8-Bit A/D е Interfaceto 
24 OPTO 22 Modules € Chassis and 
Power Supply. 

The bottom line is, RCA has the 
lower system cost. 

The RCA system takes up less 
space (4 boards vs. 6) and is one-fourth 
the price. Compare your own system 


RCA Microboard System 
| Board | .— Price | 


Board 


CDP18S602 CPU,2.5 MHZ 
Memory, PIO, UART 


CDP185641 UART 
CDP185658 B-Bit A/D 


CDP18S662 PIO OPTO 22 
Interface 


and see for yoursell. 

So if you're ready to get onthe CMOS 
bandwagon, talk to the people who 
invented CMOS and whose Micro- 
boards can be found in thousands of 
systems at work solving real-world 
problems. 

Send for our new comprehensive 
product line guide and price list. 

Contact any RCA Solid State sales 
office, representative or distributor. 

Or call (800) 526-3862. 


"Optional U.S, disinbutor resale Prices aref.o.b New York ""Tradenama of Enertec, loc АСА Sold State headquarters, Somervilla, NJ. Paris. London. Hamburg. Sao Paulo. Hong Kong. 
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INTELLIGENT 
PRINTER 
INTERFACE 


Free Your Computer from the 
Mundane Task of Printing 


Imagine being able to use your 
computer seconds alter beginning an 
extensive printout, 

Visualize your printout wilh page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting [or your 
printer. 

SooperSpooler, a buffered printer 
interface, maintains control aver your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while your 
printer pecks through a long 
document, SoopsrSpooler accepts 
information from your computer at up 
to 3000 characters per second and 
feeds it to your printer as fast as il can 
handle it—without using any of your 
computers memory or lime! 


SooperSpooler features include: 


è 16K Memory (62K optional} 

& Buffer Status Readout 

e Space Compression 

9 Pagination 

€ Single Sheets 

è Headers and Page Numbering 

® Indentation on Carryover Lines 

e Self Test Routine 

* Features also Software Controllable 
e Plugs into Most Computer Systems 
* 16K Parallel ПО Unit—$349.00) 

* Serial 1/O Option—$95.00 

* 46K Memory Option—5159.00 


SooperSpooler by Compulink— 
The missing link that gives your 


microcomputer mainframe printing, 


COMPULINK 


CORPORATION 


1340 Industria! Circle 
Longmont, CO 8050! (303) 651-2014 


Send for brachure 
Dealer inquiries welcome 
Call for information: 800-525-6705 
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agine it was necessary for the sur- 
vivors to examine the tried and prov- 
en elements—the high standards and 
idealism that had built the Disney 
legacy—and maintain them as the 
status quo, This evolved into the 
Disney Formula’ that's become so 
familiar. The flip side of that, though, 
is that these same guidelines became 
constraining boundaries." So a place 
that had been a Mecca for innovation 
and creativity appeared to stagnate 
for a decade or so, and much of the 
public became disenchanted with the 
Disney product. But eventually it 
became obvious that it was impossi- 
ble to stop the clock. "They've been 
through that period; and now there 
are new people, new minds, and new 
ideas to add to a strong foundation. 
Those who have been here awhile 
really represent the heart of the 
studio, and there is a lot to be learned 
from them. İt seems the right time for 
the combination of old and new. The 
prevalent attitude at the studio is one 
of optimism. They're ready to say: 
‘Let's move forward. We've survived 
the deaths of Walt and Roy and we're 
continuing to grow. Let's take a look 
at what we're founded upon and ap- 
ply it to the present and future.’ Now 
I'm looking forward to some really 
progressive new projects here—to be- 
ing a state-of-the-art company —be- 
cause that's what we're based on." 
The concluding remarks of most 
Tron workers almost inevitably in- 
clude some thoughts about the prom- 
ise that the new tools used on the film 
hold. To the common man, com- 
puters have come to symbolize the 
most dehumanizing aspect of technol- 
ogy —and not without some justifica- 
tion —but these are just tools, not to 
be blamed for the uses to which they 
have been put. Only recently has the 
public begun to realize that com- 
puters can be made to do beautiful 
things. Coming from the center of the 
computer graphics explosion, Rich- 
ard Taylor said philosophically: "I'm 
continually asked if computers are 
going to replace people in the arts, A 
lot of people seem to think of them as 
a threat. The thing is that computers 
are not a threat, I think they're just as 
evolutionarily natural as a tree. 
When consciousness evolves into 


matter, eventually machines are, a 
result of that evolution, The digital 
watch on your arm is as natural as the 
flowers in your garden. Apparently, 
when consciousness evolves, it starts 
inventing wheels, fire and easier ways 
to do things. Eventually, it makes 
machines—and computers are just 
one of the more recent evolutions, 

"Computers are like anything else. 
It's the way man uses them, I think a 
computer is really just an instrument 
of expression—like an organ or a 
piano, It's how you play it that even- 
tually resolves what value it has. 
They don't replace people and I don't 
think they should be intimidating to 
people. It takes people to play them; 
and it takes imaginations to give them 
value. They certainly aren't going to 
replace animators or musicians, 
They're just here to help us express 
ourselves more clearly." 

Steven Lisberger had similar 
thoughts, "There is this fear people 
have that eventually actors are going 
to be replaced by computer charac- 
ters, 1 don't think it is valid at all. The 
only thing that the technology is go- 
ing to do is provide the actors with 
new places to go and new ways to go 
there. ] myself have a fear of 
technology taking the humanness out 
of our lives and creating a barrier be- 
tween people. The notion in the film 
is that, if anything, the technology 
should make people more accessible 
to each other, rather than creating 
frustrating walls between us. 1 have a 
dream that with computers eventual- 
ly films will become interactive, and 
that eventually they will be designed 
where audiences can participate in the 
picture. Depending on how involved 
or skilled they are, the audience could 
actually affect the outcome of the 
movie. If you had a really hot au- 
dience, the good guys would win; if 
you didn't, the bad guys would win. 
The audiences' reactions would deter- 
mine which way it went." 

"[he nice thing about computer 
generated animation," Larry Elin con- 
cluded, "is that there's really no end 
to the possibilities for it, The technol- 
ogy is literally a fetus. Tron is going 
to be thought of as the maternity 
ward of computer graphics in enter- 
tainment."B 


SOLUTIONS are 
freeandeasy 
withthe 
ASSOCIATE” 


The ASSOCIATE is a field proven desktop microcomputer with many 
features: 64K memory plus 2K PROM; 720K bytes of floppy disk 
storage; 280А 4Mhz processor; DMA disk controller, interrupt controller 
and timer: unique anti glare screen; typewriter style keyboard, 
numeric keypad and 10 function keys; and 2 R5232C ports. Optional 
parallel, (ЕЕЕ 488, and RS449 ports give added flexibility. The 
remote or integrated hard disk option offers you needed growth 


capability. 


Your SOLUTIONS are supplied FREE. The CP/M operating system 
provides access to thousands of software programs. We start you out 
with FREE wordprocessing by Spellbinder, FREE business planning 
by Microplan, FREE accounting and FREE testing programs; an 
excellent combination for a total business system. To make it easy to 
use we have programmed the 29 programmable keys and added 
a quickly readable keyboard template for each SOLUTION. Other 
SOLUTIONS and templates are available such as dBASE Il, MBASIC, 
SuperCalic, WordStar and more. You may even program the keys 
and design a template to match your own chosen software. 


You may select FRIENDS to assist your ASSOCIATE such as printers 
from бите, Ricoh and NEC. Ribbons, printwheels, and disks are also 
available at low cost. With nationwide service and repair from 
General Electric you have a total package which is hard to beat. And 
the price; well, it's on unbeatable $3,450. Don't wait! Contact 
us today for a dealer near you and bring SOLUTIONS to your business or 
personal computing needs. Data Technology Industries, 701A 
Whitney Street, 5an Leandro. CA 94577 (415) 638-1206. 

TWX 910-366-2072. 


put eb tae 
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ASSOCIATE” 
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Data Technology e Industries 


SOLUTIONS, ASSOCIATE and FRIENDS are Trademarks of Dalo Technotogy Industries: Spellbinder is a Tradernork of LEXISOFT, Inc. Microplan Is a Trademark of 
Chang Laps; CP/M is a Trademark of Digital Research: WordStar is a Trademark of MicroPro; SuperColc is a Trademark of SORCIM; dBASE II is a Trademark of 


Ashion-Tate; MBASIC is о Trademark of Microsoft. 
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The Panasonic portable computer 
We’ve improved the way 


THE " 
muc 4 | ж CU (ШАК.Рапавопіс. 
қ eh It will improve the way you 
solve problems. And the 
5 solutions come from the 
portable computing power 
you have at your 
fingertips. You can take it 
with you on planes, cars, 
boats, anywhere, because 
it fits into a suitcase. You can 
be more cost effective in the 
field, because you'll have 
access to more information for 
making on-the-spot decisions. 
— You'll have the incredible 
ааа — نس‎ advantage of being able to 
es = (4  telecommunicate from anywhere 
22222: Ші you are. It gives you a whole 
new world of computing. 
Portable computing. 


Software Solutions —Now 
there's an exciting new software 
System for the 6502 

microprocessor that gives you more 
j solutions to your problems. 
| The popular language software for the portable computer includes 
Extended Basic Compiler/Interpreter, SnapFORTH and Microsoft Basic* 
The Panasonic portable computer also has a wide range of specific 
software programs for your specific problems, such as: 


— 


The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the 
scientist, engineer, and professional wherever they go. 


Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal 
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit 
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it 
helps plan your personal financial life, portably. 


Portacalc — Gives you the portability and the flexibility to automatically analyze numerical problems 
wherever and whenever they arise. You can assess "what if" alternative business problems, 
comprehend key variables in business, and dynamically analyze problems on engineering projects. 


Portawriter — It allows you to write, edit, and format information. And, you can telecommunicate the 
information from wherever you are. Whether you're in the boardroom, hotel room, or even on a golf 
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news 
copy, tables, lists, forms, orders, you name it. 


Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether 
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track 
the work of your highly paid employees. Portalog gives you improved timekeeping productivity. 


Telecom 2'* — |t lets you telecommunicate with your data base. You can establish 
communications between headquarters and field forces. Exchange files and programs between 
remote stations. Access timesharing services and store data in a large computer's mass storage. 
You can also upload and download program data. 


with a wide range of new software. 
you solve problems. 


Portaflex —A master program that allows you to create solutions for applications, such as: 

o Inventory Control — Analysis and control of inventory while you're on the job. 

п Order Entry — А customized system for any sales order entry. It offers you productivity, and the 
advantage of faster order entry. 

a Field Service — Retrieve, diagnose, and analyze your field service data wherever you are in the field. 

a Auditing and Accounting — Custom auditing and accounting, anywhere you are in the field. 


п Estimating — Versatility for flexible bidding and estimating at your job site. 


Software Development Tools for the Customizer — Create your own custom programs and bum 
them into your EPROM so your program is recorded in nonvolatile form. 

Simply take a desk top microcomputer insert the software development discs, create your own 
program, de-bug that program, compile the program, then "burn-in" your problem-solving EPROM. 


*Presenily ойга ісе Apple il Plus. 


Hardware Specifications — Introducing Peripherals for Additional Solutions — 
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system. 
microprocessor (1 MHz) technology. з Multiple RS-232C serial interfaces 
n It offers 4K or BK internal nonvolatile RAM п Asynchronous modem with cassette interface 
a 48K internal ROM (110 or 300 baud) 
п Built-in Ni-Cad rechargeable battery pack о 40-character microprinter (thermal dot matrix printing) 
о External AC adapter/recharger a BK or 16K RAM memory expansion packs 
n 26-character liquid crystal display а X-Y, four-color plotter (up to 80 characters per line) 
п 65-key completely redefinable keyboard а T сады pe characters X 16 lines with color 

and graphics 


The Panasonic portable computer. It's improved the way you solve problems. Because we believe 
its portable modules and multiple software applications can vastly improve your productivity. And that 
can be an important solution to your profit problems. 

The portable computer from Panasonic. We've improved the way you solve problems. 


Link Panasonic. It's changing the way the world uses computers. 


І l 
- Please send те more information. Dealer Inquiries Invited 
D Panasonic Company, Hand-Held Computers И 
One Panasonic Way, Secaucus, New Jersey 07094 : 
f й 
1 — , Name (PLEASE PRINT) | 
РД = Trie a Company í 
t | | а Type of Business 1 
- 4. Address - 
N Сау State Zp 1 
- = Phone Number ( ) - 
| HEY | - 1 
1 Panasonic. | 
A 8-8 just slightly ahead of our time. $ 
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Ciarcia's Circuit Cellar 


Build the Circuit Cellar 


Part 1 


MPX-16 Computer System 


Any peripheral device designed to be installed in the IBM 
Personal Computer can be plugged into this 8088-based system. 


Let's see. What's next? A computer- 
controlled bird bath? An early-warn- 
ing radar transponder? How about a 
satellite-tracking system? Something 
simple. 

After this series of articles is over, 1 
am going to write about uncompli- 
cated construction projects for a 
while. You'd think that after doing 50 
or so projects over the past four years 
Га have learned to recognize when 
uncontrolled invention was getting 
the upper hand, as it did in this 
month's project. 

1 was caught up in the fervor that 
resulted from the introduction of the 
IBM Personal Computer. As I had 
already written two articles on the 
Inte] 8088 microprocessor used in the 


Copyright © 1982 by Steven А. Ciarcia. 
All rights reserved. 


IBM and IBM Personal Computer are trade- 
marks of International Business Machines Cor- 
poration. 
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Gteve Ciarcia 
POB 582 
Glastonbury, CT 06033 


IBM machine, [ quickly decided to 
jump on the bandwagon and pur- 
chase the first IBM PC (as it's called 
by its owners) that 1 could get my 
hands on. I've found myself in agree- 
ment with the prevailing opinion that 
the ІВМ PC is a solid design and well 
supported, but it’s relatively expen- 
sive to upgrade. 


The design of the 
MPX-16 had to be а 
team effort. 


Somewhere along the way I had the 
absurdly ambitious idea of presenting 
a Circuit Cellar construction project 
on building a full computer system 
based, like the IBM PC, on the [ntel 
8088 microprocessor, (After all, Гуе 
done many microprocessor projects 
before.) And somewhere further 
along the way | decided to do it. 


Design Concepts 

Certain questions had to be ad- 
dressed, of course. Should I try for a 
10-chip design or splurge and make it 
20 chips? What kind of expansion-bus 
scheme should the system use? What 
about supporting software? Could | 
design a smal] 8088-based computer 
and call it a development system? 

The initial stages of design moved 
very quickly, and іл a few weeks I 
had put together a prototype of a 
64K -byte 8088-based trainer or devel- 
opment system. [t was a compact 
design with limited input/output 
(1/О) capability but with relatively 
little expansion potential, Jacking an 
expansion bus. It could have served 
well as a Circuit Cellar project. How- 
ever, owning a so-called development 
system has come to mean that you are 
on your own: you won't get much 
support for either software or hard- 
ware. If the project was to have any 
real significance, support had to be 
available, and the burden of provid- 
ing support would have been mine. 
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There was only one answer: com- 
patibility. The project would have to 
be compatible with peripheral-device 
expansion boards and software de- 
signed for some popular computer 
system. The logical choice, given that 
| intended to use an 8088, was to 
make my project compatible with the 
I/O-expansion bus of the IBM Per- 
sonal Computer. (The only real alter- 
nalive was the S-100 bus, but some- 
how in my fervor the IBM PC route 
seemed more natural. 5-100 fans 
shouid look up reference 1.) Conse- 
quently, IBM PC memory and I/O- 
expansion boards, available from 
numerous sources, could be used to 
expand this new computer, 

But in making this choice, І opened 
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X-1 ТЕЗІ САМ omputer system, which uses the k est i 

-layer printed-circuit board contains 120 integra 
peripheral-device interfaces; furthermore, any peripheral-device card Маа 7 far қо 
саң be plugged into one of the 1/О-ехрапвіоп slots. There are nine slot positic 
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Pandora's box. I was already commit- 
ted to producing the article, but mak- 
ing my little prototype bus-compat- 
ible with the IBM PC was like fitting 
the Queen Mary into a bathtub, 
Scratch one prototype; start thinking 


about the “system board.” 


Ten minutes later, 1 realized that 
this would have to be a team effort. ] 
would need assistance in developing 
the design, the documentation, and 
the software, so I enlisted help from a 
few friends and other engineers to 
form the design team. 

At that point, team (or rather, 
committee) dynamics came into play. 
If you give a committee 3 square 
inches of empty space on the printed- 
circuit board, they'll want to increase 
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performance by packing 10 more in- 
tegrated circuits into it, Essentially 
that's what happened to my little 
trainer board. Not only would the 
resulting system be bus-compatible 
with the Personal Computer, but it 
would overcome some of the expan- 
sion weaknesses of the IBM machine 
by incorporating many peripheral 
devices as part of the basic design. In- 
stead of a board that could be ex- 
panded into a system, this new com- 
puter would be a complete system 
that had been shrunk to fit on a single 
board. 


Design Characteristics 
The result of our effort is called the 
Circuit Cellar MPX-16 Computer 
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5-MHz intel B088 main processor 
. Optional intel 8087 numeric copro- 
cessor 
‚ 256K-byte on-board-user-memory са- 
pacity, with parity 
. two R8§-232C serial input/output parts 
. three parailel input/output ports 
‚ on-board controller Tor either 54-inch 
or B-inch single- or doubie-censity 
floppy-disk drives (up to four) 
‚ supports the CP/M-86 operating sys- 
tem diractly, with BIOS in EPROM 
. nine expansion slots (fiva connectors 
provided), bus-compatible wilh IBM 
Persona! Computer 
‚ Sockets for 64K bytes сї 24- or 28-ріп 
EPROM 
10. four independent ОМА channels 
41, sixteen levels of vectored Interrupts 


Table 1: Features of the МРХ-16 com- 
puter system. 


System, shown in photo 1. Consisting 
of a single 9- by 12-inch five-layer 
printed-circuit board containing 120 
integrated circuits (ICs), the MPX-16 
is completely compatible with the ex- 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


pansion bus of the IBM Personal 
Computer and contains the following 
features: provision for an optional 
Intel 8087 math coprocessor, 256K 
bytes of RAM (random-access read/ 
write memory), serial and parallel 
I/O ports, floppy-disk controller, ex- 
pansion slots, and support for Digital 
Research's CP/M-86 operating sys- 
tem. (A more detailed list of features 
appears in table 1.) 

The MPX-16 constitutes a com- 
plete, single-board computer system, 
using the latest technology to provide 
lots of low-cost computing power. It 
is designed to utilize all the expansion 
peripherals that are available for the 
IBM machine, and because it has so 
many capabilities built in, you don't 
have to use up expansion slots for 
simple jobs like interfacing a printer. 
Programmers, however, will un- 
doubtedly want more memory. To 
meet this demand, additional mem- 
ory boards can be plugged in to pro- 
vide the system with one full mega- 
byte of user memory. A hard-disk 
drive can be added easily, and an 


22511 Katy Freeway 


Katy (Houston) Texas 77450 


INDUSTRIES, 


8087 mathematics coprocessor can be 
inserted to multiply the system's raw 
computing power by a factor of 10 to 
100. 

The MPX-16 is designed initially to 
use CP/M-86, but it will ultimately 
accommodate Microsoft's MS-DOS 
and any other software that does not 
use unique features of the IBM Per- 
sonal Computer. The greatest dif- 
ference is this: as a stand-alone sys- 
tem, the MPX-16 communicates with 
the user through a serially interfaced 
display terminal instead of through a 
memory-mapped video display and 
separate keyboard. The BIOS (basic 
input/autput system) module of 
CP/M-86 is contained in a set of 
EPROMs (erasable programmable 
read-only memories) on the board. 

The MPX-16 is almost complete on 
a single board. In addition, you need 
merely a power supply, a serial ter- 
minal, and one floppy-disk drive. To 
start operation, you just turn on the 
power, insert a CP/M-86 disk, and 
start the bootstrap operation. For the 
sake of appearance, though, you may 
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THE SOLUTION IS IN THE VISISERIES. 


No matter what kind of problems 
you're trying to solve with an IBM 
Personal Computer, there's a program 
in the ever-expanding IBM VisiSeries™ 
line that will give you the solution. 
Faster, better, smarter. 

Take our IBM VisiCalc” program. 
It's #1 in the business. Because it takes 
the work out of working with business 
numbers. The IBM VisiCalc program 
is the powerful “electronic worksheet" 
that speeds planning and budgeting. 
You can ask “what if?” and see the 
answers immediately. So you can 
analyze the impact of decisions before 
you make them. 

Our IBM VisiTrend/Plot™ program 
makes it easy to analyze data and see 
the results in easy-to-understand 
charts and graphs. 

With our IBM VisiFile™ program 
you can organize, maintain and more 
effectively use the information your 
business needs. 

Is a lot of your workday taken up 
with scheduling projects and estimat- 


ing costs? Our IBM VisiSchedule™ 
program will help you do it better, 
with a lot less work. 

And for helping you manage your 
valuable time, organize your personal 
information, nothing could be of more 
value than our ІВМ VisiDex* p 


Our IBM VisiCalc Business ore- 


casting Model™ package will give 
you vital financial information 
about your business. 

And our IBM Desk- 4 
top/Plan™ program 
will speed and auto- 
mate all your finan-, 
cial and business 


planning. | 
Put the IBM 

VisiSeries pro- 

grams to work 

on your IBM 

Personal Com- 

puter. Doit 

by December | 

31, 1982 and 

get three 


© 1982 VisiCorp. IBM is a Lrademark of International Business Machines Corporation. 


programs for the price of two! 

Get all the details from your 
VisiCorp retail computer dealer. Or 
write Customer Services, VisiCorp, 
2895 Zanker Road, San Jose, CA 95134. 


THE IBM 
VISISERIES FROM 
VISICORP” 


PERSONAL SOFTWARE" 
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Scientific Instrument Company РС-800 CAD (computer- 
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aided design) machine used to lay out the MPX-16's ve-layer printed-circuit — 
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Figure 1: Simplified, high-level block diagram of the Circuit Cellar MPX-16 computer 
system. The abbreviation "PIC" stands for "programmable interrupt controller.” 
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want to wrap up the whole thing in a 
suitable enclosure; one should be 
available by the time you read this. 


Pragmatic Considerations 

Obviously, it is impossible to 
describe the construction of such a 
powerful computer in detail in a 
single article. Even dividing it into 
three parts, as I plan, will be a diffi- 
cult task; it will take us three months 
to print schematic diagrams of the en- 
tire computer in the magazine. I'll try 
to be as explicit as 1 can concerning 
how the circuitry works, but you 
must understand from the outset that 
this is no beginner's project. 

The condensation of information 
here is counterbalanced by the sup- 
port available from The Micromint, 
where you can get assembled and 
tested systems, blank printed-circuit 
boards, and complete documentation 
containing all the circuit diagrams 
plus much more detail than can be in- 
cluded in these brief articles. 

Finally, before I start the details, I'd 
like to say something about the 
MPX-16' circuit board. Printed- 
circuit boards are available for 
building most recent Circuit Cellar 
projects, and this project is no excep- 
tion. The only departure from the 
norm this time is in the complexity of 
the board. 

The MPX-16 contains 120 IC pack- 
ages. To keep its size manageable, we 
had to use a multilayer printed-circuit 
board instead of the relatively simple 
double-sided boards used in smaller- 
scale projects. With the aid of a 
Gerber Scientific Instrument Com- 
pany PC-800 CAD (computer-aided 
design) machine, shown ín photo 2, 
we eventually arrived at a 9- by 
12-inch board with five layers of con- 
necting traces. This is significant 
because multilayer boards cost about 
10 times as much as standard double- 
sided boards. But even with an expen- 
sive circuit board, I believe that the 
MPX-16 has unbeatable performance 
for its cost. 


MPX-16 Overview 

The functional organization of the 
MPX-16's onboard components is il- 
lustrated in two levels of detail. 
Figure 1 shows a simplified, high- 
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SENSIBLE 
SOLUTION..... 


There is a revolution going on in compuler programming. Decreased hardware 
prices have opened up the need for thousands of new application programs 
New users are not as willing to accept the "canned" package solutions to their 
software needs, but traditional programming languages make customizations 
impractical. 


A totally new concept is needed. 


O'Hanlon Computer Systems, Inc. is now offering a sensible solution to filling 
| (he micro-computer users’ needs. 


The SENSIBLE SOLUTIONTM Relational Dala/Procedural Language is an 
innovative approach to microcomputer programming. 


Not just another relational data base, the SENSIBLE SOLUTIONTM is а 
complele programming language. Comprised of a series of plain English com- 
mands, even the computer novice can learn to construct complex applicalions 
in minutes. 


SENSIBLE SOLUTIONTM programs are so compact that one page of its source 
code is equivalent to ten pages of BASIC language programming. Shorter pro 
| grams and English language commands make program creation, modification 
and debugging a snap. 


Features such as: 


Automatic screen and data file creation 

Multiple screens іп one program 

Multiple key, multiple file B-tree data file handler 

Virtually unlimited program size even in 64K RAM 

Runs on СР/МТМ, МР/МТМ, MSDOSTM, DPCIOSTM, TurboDOSTM and 
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О” HANLON 


way MP TER SY STEMS 
COMPUTER SYSTEMS 


11058 Main Street, Bellevue, WA 98006 (206) 454-2261 


MmmOST'M operating systems 

Multi-user record and file locking on multi-user systems 

INQUIRETM quick report utility 

REPORTERTM Multi-lile report generator 

Easy to follow English language source code 

Program compiler-protecting source and increasing speed 

$685.00 for tanguage with INQUIRETM, REPORTERTM and Compiler 

$345.00 tor Runtime only, INQUIRETM and REPORTERTM included 
make the SENSIBLE SOLUTIONTM the most powerful and versatile prograrm- 
ming language available. 


Not everyone wants to бе a programmer, зо as part of the SENSIBLE series of 
computer solutions, O'Hanlon Computer Systems, Inc. has used its extensive 
applications experience to develop the following application packages. All 
accounting applications are sold with source code for easy modification: 


SENSIBLE BOOKKEEPERTM Bookkeeping For Small Businesses. 

This, easy to install and operate, bookkeeping system tor small businesses or 

home includes General Ledger. Accounts Receivable and Accounts Payable. 
Price $495.00 


SENSIBLE МАМАСЕМЕМТТМ Interactive Business Management Systems 


More extensive than SENSIBLE BOOKKEEPERTM, these business manage- 
ment systems provide complete interactive accounting, including General 
Ledger, Accounts Receivable, Accounts Payable, Payroll, Inventory Control, 
Order Entry and Purchase Order Entry for a variety of businesses such as: 
Wholesale Distributors, Point-of-Sale Retailers, Accountants, Attorneys, 
Medical Clinics, Manufacturers Representatives. Etc.. 


Price $895.00 


SENSIBLE PLANNERTM Electronic Spread Sheet 
The SENSIBLE PLANNERTM Electronic Spread Sheet is a (urther enhance- 
ment 1o the SENSIBLE approach to software solutions. This powerful 
business management tool is fully interactive to the data files created by 
the SENSIBLE SOLUTIONTM Relational Data/Procedural Language. allow- 
ing the user to pull actual data from accounting or other files without the 
need for double entry. 


Price $295.00 
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Figure 2: Complete, detailed flow diagram of tie MPX-16 system. (The diagram is continued on page 86.) 
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Figure 2: Continued from page 85. 
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Osborne brings you the comparison 
IBM and Apple don't want you to see. 


Other computer companies dazzle buyers апу other way. 

with an array of options and add-ons that For your nearest dealer, call (in California) 
makes the final price hard to determine 800 772-3545, ext. 905; (outside California) 
and makes the computer hard to buy, . call 800 227-1617, ext. 905. 
complex to assemble, and very جڪ‎ 
difficult to carry. 

We believe in making personal 
computers that are easy to learn and 
use. And that — making ға чт. 
computers easy to buy. <a con mm 4 “Ей 

The Osborne 1" Personal Business M&S —-—— s m N * 


С . One simple price, $1795, 5 | 
omputer. One simple price, $1795 $ 1795. Complete. Including Software. 


buys it all. 
And it all comes in a portable case 


you can take with you wherever you | 
work Because once you goto work with wS BORNE 
an Osborne, you won't want to work COMPUTER CORPORATION 


OSBORNE 1™ ІВМ PERSONAL? APPLE П° 
Computer with 64K RAM, two floppy drives^, — ыы. == dien 


keyboard and CRT: 0220 $1795 83240" 2 $3120€ 

Serial communications: INCLUDED EXTRA COST EXTRA COST 
Modem Connection: INCLUDED EXTRA COST EXTRA COST 
TEE лаш НҚ INCLUDED EXTRA СОТ ЕХТКА COST 


Business BASIC*: INCLUDED EXTRA COST EXTRA COST 


CP/M? Control Program: INCLUDED EXTRA COST F (see below) 


Word Processing": i INCLUDED EXTRA COST EXTRA COST 


Electronic Spreadsheet": INCLUDED EXTRA COST EXTRA COST 

E LM o 0 00 00 Ек 77272,8 2. 

Carrying Case: INCLUDED EXTRA COST EXTRA COST 
| | | | 1 | 

TOTAL PRICE': $1795 $4000 - 4700 $4000 - 4700 


А. The Osborne 1™ includes two built-in 100K byte floppy disk drives. The ІВМ” and APPLE 11° drives provide approximately 160K bytes of 
storage. B. From the IBM Product Center Personal Computer Price Schedule. C. From the Apple Computer Suggested Retail Price List. 
D. The Osborne includes MBASIC* from Microsoft. E. The Osborne includes CBASIC*, a business-oriented BASIC language from Digial 
Research.™ Е, The Osborne includes CP/M", the industry-standard control program from Digital Research. The list of software packages 
which will run with CP/M is considerable. ІВМ offers CP/M 86 (a version of CP/M) at extra cost. There are optional hardware systems which 
allow the Apple 11 to run CP/M; the Apple |І control program is highly comparable to CP/M. G. The Osborne includes WORDSTAR* word 
processing with MAILMERGE*—products of MicroPro™ International. Н. The Osborne includes SUPERCALC™, the electronic spreadsheet 
system from Sorcim Corporation. I. Exact price comparisons cannot be presented, because the software and hardware options chosen to 
create the "equivalent" of the Osborne 1 Personal Business Computer vary in price. The range indicated was computed using price lists 
from ІВМ and Apple. Documentation of the computations are available on request from Osborne Computer Corporation. Trademarks: 
OSBORNE 1: Osbome Computer Corporation; SUPERCALC: Sorcim Corporation; Digital Research: Digital Research, Inc.; Registered Trade- 
marks: WORDSTAR, MAILMERGE: MicroPro International Corporation of San Rafael, CA; MBASIC: Microsoft; CBASIC, CP/M: Digital Research, 
Inc.; ІВМ: IBM Corporation; Apple, Apple |І: Apple Computer Corporation. 
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Figure 3a: Half of section 1 of the schematic diagram of the MPX-16; the second half of section 1 appears as figure 3b on the next two 
pages. Sections 2 through 5 of the schematic will appear in December's and January's articles. Many connections to other sections of 
the schematic are indicated in this figure by the notation *(n), where n is the section number; ІС numbers іп the other sections are 
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given where appropriate, Here are shown the main processor, numeric coprocessor, interrupt controllers, clock generator, bus con- 
troller, bus latches, bus transceivers, and miscellaneous components. A table of power connections will be published in the December 
1982 BYTE. 
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Figure 3b: Second half of section 1 of the schematic diagram of the MPX-16. Here are shown the direct-memory-access controller: 
control-signal latches, registers, and transceivers; and various logic gates. Note the large number of bus lines for addresses, data, and 
control signals. Sections 2 through 5 of the schematic will appear in December's and January's articles, Many connections to ather 
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sections of the schematic are indicated in this figure by the notation "(n), where n is the section number; IC numbers in the other sec- 
tions are given where appropriate. 
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Photo 3: Prototype of the MPX-16 being tested for compatibility with the 1/O- 


expansion bus of the IBM Personal Computer. A Quadram Quadboard (an ex- 
pansion card for the ІВМ PC that contains 256K bytes of memory, a serial port, 
a parallel port, and a real-time clock) is inserted in one of the MPX-16's slots. It 
works! 


Photo 4: Engineer Jim Norris of Owl Electronic Laboratories tests the MPX-16 
protetype. 
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level block diagram, while figure 2 on 
pages 84, 85, and 86 contains a full 
flow diagram for all parts of the 
system, 

We'll look at each constituent sub- 
system separately, beginning with the 
processor and coprocessor; arrange- 
ment of data, address, and control 
signal buses; clock signals; the NMI 
(nonmaskable interrupt); and the 
DMA (direct memory access) subsys- 
tem. Section 1 of the schematic dia- 
gram, which appears as figures 3a 
and 3b on pages 88, 89, 90, and 91, 
contains most of these subsystems, 
although I do mention some things 
that will show up in schematic-dia- 
gram sections to be published in parts 
2 and 3 of this series. 


Intel 8088 Processor 

The new 16-bit microprocessors are 
more powerful than their 8-bit pre- 
decessors. Not only do they operate 
at faster speed, but the 16-bit chips 
manipulate numerical quantities in 
larger chunks, directly address more 
memory, and offer the programmer 
expanded instruction sets. But along 
with the greater capability comes a 
new set of computer-design con- 
siderations. 

An alternative to complete com- 
mitment to 16 bits is embodied in the 
heart of the MPX-16: the powerful 
Intel 8088 microprocessor. The 8088 
uses a 16-bit internal architecture and 
instruction set and possesses a 
1-megabyte memory-addressing са- 
pability and a 64K-byte I/O-address- 
ing capability, but communicates 
through an 8-bit external data bus 
(sort of like putting its data flow 
through a funnel), The 8088 has a 
common internal architecture and 
complete software compatibility with 
the pure-16-bit Intel 8086 micropro- 
cessor, As a result, the 8088 provides 
an excellent way for designers, engi- 
neers, hobbyists, and students to ease 
into the world of 16-bit computing by 
taking advantage of its 8-bit-compat- 
ible bus structure. 

The 8088 can be used in low-cost 
systems that employ a few multi- 
plexed-bus support chips such as the 
Intel 8155 (2K-bit static RAM with 
1/O ports and timer), 8755A (16K-bit 
EPROM with I/O ports), and 8185 
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а (1K-byte static RAM). That was the 
approach | took in my previous arti- 
cle series (see reference 2, listed on 
| page 114). But the power of the 8088 
can best be exploited when it serves as 
the nucleus of a fully expanded sys- 
tem, using its full address space and 
coprocessing capabilities. 

The 8088 microprocessor can be 
set up to interact with other com- 
ponents in the system in either the 
maximum or minumum mode. Cer- 
tain control and status signals differ 
between the two modes, The selection 
is made by connecting the MN/MX 
pin on the 8088's package to ground 
or to +5 V (volts). In the minimum 
mode, the 8088 functions as a stand- 
alone processor, interacting with pe- 
ripheral devices somewhat like the 
B-bit 8085 processor. In the maximum 
mode, other integrated circuits per- 
form certain specialized functions 
such as bus control, numeric data 
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Figure 4: Functional block diagram of the Intel 8088 microprocessor. Its pipelined archi- processing, and input/output control, 
tecture, shared with the 8086, increases speed by overlapping the execution of instruc- In the MPX-16, the 8088 is configured 
tians with memory-access operations. for maximum-mode operation. 
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Architecture of the 8088 

The internal architectures of the 
8088 and 8086 processors are iden- 
tical, A diagram of their internal 
structure is shown in figure 4. The 
8088 contains two logical functional 
divisions—the bus-interface unit 
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to increase computing speed. A 
4-byte instruction queue holds con- 
tents of the four bytes in memory that 
consecutively follow the instruction 
being performed by the execution 
unit, These four bytes of instructions 
or data are brought into the processor 
before they are to be executed; there- 
fore, when the EU is ready to execute 
the next instruction, frequently it or 
the data required is contained already 
in the queue. Only when the EU needs 
to access nmonconsecutive addresses 
(or during a few combinations of 
especially Fast-executing instructions) 
will time be consumed for memory 
fetches. By not tying up the memory 
bus as often as its nonqueuing 8-bit 
predecessors, the 8088 makes the bus 
available for use by other powerful 
support devices. The overall result is 
increased efficiency and faster pro- 
cessing. 

The execution unit is where the ac- 
tual processing of data takes place in- 
side the 8088. it is here that the 
familiar arithmetic and logic unit 
(ALU) is located, along with the 
registers used to manipulate data, 
store intermediate results, and keep 
track of the pushdown stack. The EU 
accepts instructions that have been 
fetched by the BIU, then processes the 
instructions. It next returns operand 
addresses to the BIU, processes the 
operands, and then passes them back 
to the BIU for storage in memory. 

The role of the bus-interface unit is 
to maximize bus-bandwidth utiliza- 
tion (that is, to speed things up by 
making sure that the bus is used to its 
full capacity). The BIU carries out 
this assignment in two basic ways: 
first, by fetching instructions before 
they are needed by the EU and storing 
them in the instruction queue, and 
second, by taking care of all operand- 
fetch and -store operations, address 


Apple Polishing, 


New software for your Apple Ill. 


Only from Quark. 


Now you can add three new Quark software 
products to your Apple ПІ. 


Advanced programs which offer you the technical 
sophistication you need. With the simplicity of 
operation you want. All at intellizent prices. 


Case-in-point: Catalyst". With this hard disk 
program, you'll only have to boot your system once. 
Which means you may not have to touch another 
floppy disk all day. And the price, to coin a phrase, is 
user-friendly. Only $149. 


You'll also be delighted with Discourse ™ 

A spooler that saves you alot of time. Because it 
lets you use your computer while you're printing 
other reports. Plus, you can queue up to 14 
documents. The price is $125. 


* Apple is a registered trademark 
of Apple Computer, Inc. 


And if you need an automated appointment 
calendar, the answer is Quark's new Vigil". 
No matter what your Apple Ill is doing, Vigil 
will alert you to the next event on your busy 
schedule. The price is attention-getting, too. 
Just $95. 


Your dealer wants to show you these exciting 
new programs today. And while you're there, be 
sure to ask for our free brochure: Apple 


Polishing. 
Or write us directly. 


You'll discover how to put Quark s unique line of 
software to work for you. And then your Apple lll 
can really shine. 


Quark 


1433 Williams, Suite 1102 Denver, CO 80218 
(303) 399-1096 
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8088 REGISTER MODEL; (8080 REGISTERS SHADED} 
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Figure 5: Programmer's model of the 8088's fourteen 16-bit registers. The shaded 
registers are the 8080-register subset, that is, the registers that are common to the 16-bit 
8088 and its 8-bit predecessors. 
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Figure 6: Memory organization in the 8088. Memory segmentation is used to address ир 
to 1 megabyte (1,048,576 bytes) in segments of 64K bytes. The 8088 creates a 20-bit ad- 
dress by combining a 16-bit offset value with a segment-boundary value stored in one of 
the segment registers. 
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relocation, and bus control. (These 
actions of the BIU leave the EU free to 
concentrate on processing data and 
carrying out instructions.) 

Figure 5 shows the programmer's 
model of the 80885 fourteen 16-bit 
registers. The shaded registers are the 
8080-register subset, that is, the 
registers that are common to the 8088 
and its 8-bit predecessors. 

The general registers, also called 
the HL group because they can be 
subdivided into high and low bytes, 
include the accumulator (AX), base 
register (BX), count register (CX), and 
data register (DX). The two bytes in 
any of the general-purpose registers 
can be operated on separately; for in- 
stance, the AX register can be ad- 
dressed as a 16-bit register, AX, or the 
high-order byte can be addressed as 
the register AH and the low-order 
byte as AL. The same holds true for 
BX, CX, and DX. 

Another group of registers is the 
pointer and index (or P and I) group. 
This set contains the stack-pointer 
(SP), base-pointer (BP, ап extra 
pointer into the stack), source-index 
(SI), and destination-index (DI) regis- 
ters. Generally speaking, these regis- 
ters hold offset addresses used for ad- 
dressing within a segment of mem- 
ory. They can also participate, along 
with the general-register group, in the 
arithmetic and logical operations of 
the 8088. 

The 8088 uses memory segmenta- 
tion to address this large memory 
space efficiently; it deals with 
memory as a set of four 64K-byte seg- 
ments simultaneously defined (possi- 
bly overlapping) within the memory- 
address space, which is organized as a 
linear array of 1,048,576 bytes, ad- 
dressed as hexadecimal 00000 
through hexadecimal FFFFF, The 8088 
creates a 20-bit address by combining 
a 16-bit offset value with a segment- 
boundary value stored in one of the 
segment registers. Figure 6 shows 
how this works. 

Each of the 16-bit segment regis- 
ters, the code-segment (CS) register, 
the stack-segment (SS) register, the 
data-segment (DS) register, and the 
extra-data-segment (ES) register, con- 
tains a value that can be combined 
with the 16-bit offset address speci- 
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5-100 STATIC MEMORY 
BREAKTHROUGH 


Finally, you can buy state-of-the-art 
5-100ЛЕЕЕ 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 
Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 

memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW $-100 PRODUCTS COMING 
SOON: 

* DUAL 8/16 BIT CPU BOARD 

* 128K 8/16 BIT STATIC RAM 

* 256K 8/16 BIT DYNAMIC RAM 
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$629. 


48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 
64K RAM, MODEL MM65K16S 
е 64K x 8-bit 
е Speed in excess of 6 MHz 
e Uses 150ns 16K (2K x 8) static RAMS 
e Ultra-low power (435 Ma. max. — 
loaded with 64K) 
е Bank Select and Extended Addressing 
e A 2K window which can be placed 
anywhere in the 64K memory map 
e Four independently addressable 16K 
blocks organized as: 
— Two independent 32K banks or 


— One 64K Extended Address Page ог — 


— One 48K and one 16K bank for use 
in MP/M' (option) 

* Each 32K bank responds 
independently to d etiaai 

• 2716 (5V) EPRO 
all of the RAM 

e Field-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

е Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 

OEM and DEALER inquiries invited. 


bil Memory” 


Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 


S may replace any or 
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FULL TWO-YEAR 
WARRANTY. 
тт тетж =: 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 


16K STATIC RAM $169. 


16K x 8 Bit 

Bank Select & Extended Addressin 

Four independently addressable 4 
blocks 

One АҚ segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any 8-100 8080, 4 MHz 2-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject іс 
change without notice. 


"Cromix and CDOS are trademarks of СНОМЕМСО 
‘MP/M ig à trademark of Digital Research 


DATA FIELD TAG FIELD 

16 FILE: 0 | T8 78 ба вз 0 1 0 
AX | я: [sian | EXPONENT | SIGNIFICAND | 
вх af | ү |  — 
сх ni үг ү 7 
рх | "^ Ваи 
5! А5 
p | Вв 
ЕР | HT 
ЕР | Ra 

L 


15 0 


| CONTROL REGISTER 


INSTAUCTION POINTER 


DATAPOINTEA 


Figure 7: Programmer s model of the 8088/8087 coprocessor combination. The 8087 
adds eight 80-bit registers to the architecture and 68 operations to the instruction set. 
The 8088/8087 combination can operate on BCD (binary-coded decimal) numbers up to 
18 digits long without round-off errors and perform arithmetic on 64-bit integers. 
(Figure provided courtesy of Intel Corporation.) 


fied by the instruction operand to 
form the 20-bit address. For instance, 
the 16-bit value in the code-segment 
register first has four low-order zero 
bits appended; it is then added to the 


FEATURES 


low-order 16 bits of the offset ad- 
dress. When the 8088 fetches an in- 
struction or data byte from memory, 
it comes from the location at the ab- 
solute address thereby formed. 


DAISY WHEEL 
PRINTER 


$795 


pius shipping 


ә Typewriter operation with nothing to disconnect e 10, 12 or 15 Characters per 
inch switch selectable e Portable with carrying case © Entire interface mounted 
internally in the Ollvettl Praxis 30 typewriter e Linderining е Саһіге availahle for 


EW RD., ITHACA, N.Y, 14850 
(607) 272-1132 
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The memory is thus divided into 
four segments: the code segment, 
where instructions are stored; the 
stack segment, where the pushdown 
stack is located; the data segment, 
where data to be operated on is 
found; and the extra segment, a 
64K-byte data area assignable for any 
data-storage use. Which code-seg- 
ment register is used to form the ad- 
dress varies according to what pro- 
cessor instruction is being executed. 

The 8088 has both relative and ab- 
solute control-branching instructions, 
When all branch instructions within a 
given segment of memory are speci- 
fied in relation to the instruction 
pointer and the program segment 
does not modify the value of the 
code-segment register, that program 
segment can be relocated dynamically 
anywhere within the entire address 
space simply by moving the code, up- 
dating the value of the code-segment 
register, and resuming execution, 


The 8087 Numeric Processor 

The Intel 8087 numeric processor 
extension (NPX) is an integrated cir- 
cuit designed for use with the 8086 or 
8088 (serving as the central-process- 
ing unit, or CPU) to form a high- 
performance numeric-data-process- 
ing system (called the iAPX 86/20 
NDP or iAPX 88/20 NDP in Intel 
jargon). lts use is optional in the 
MPX-16. 

The 8087 is designed to coordinate 
its functions with other processors in 
a coprocessing or multiprocessing en- 
vironment. As a coprocessor, the 
8087 adds 68 machine instructions to 
the system; these operate on its eight 
80-bit floating-point registers, which 
function alongside the 8088's register 
set. The 8087 is designed to handle 
very large numbers; its internal tem- 
porary-storage format for floating- 
point quantities is 80 bits: 1 bit for 
sign, 15 bits for exponent, and 64 bits 
of mantissa. A programmer's model 
of the resulting architecture is shown 
in figure 7. 

Capable of executing arithmetic, 
trigonometric, exponential, and 
logarithmic instructions, the 8087 
conforms to the proposed IEEE (In- 
stitute of Electrical and Electronics 
Engineers) floating-point standard 
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Microelectronics = the gold of our time - — INTEMEX - the series for steadily EUROINTERFACES 
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and provides 100 times the perfor- 
mance of the 8088 working alone, It's 
a real number cruncher. 

The 8087 uses its own instruction 
queue to monitor the 8088's instruc- 
tion stream, operating only on those 
instructions intended for it. When a 
numeric instruction appears in the 
code, it is treated as an "escape" from 
the normal sequence by both the 8088 
CPU and 8087 NPX; the NPX pro- 
cesses it while the CPU finishes its 
current task. Concluding that, the 
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USER-FRIENDLY 
COMMUNICATIONS 


Mm user prompts at all levels of command entry, the 
Mech Modem П makes data communications from your 

КРРІӨЛІ" or I plus* easy on even а bare bones computer. 

And the keyboard dialing makes communication at ПО or 


CPU either does nothing (if the NPX 
requires no further data) or it 
calculates an address and reads a byte 
of memory which is used by the NPX 
(the CPU ignores this value in its own 
computations). 

The 8087 is only an extension pro- 
cessor and cannot run by itself. It 
needs a separate CPU to operate the 
data, address, and control buses, 
which provide it with instructions 
and operands. Once the NPX has 
started its operation, the CPU may 
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Compatible with other smart modems and Bell 1O3-type 
equipment the Modem Ilis crystal controlled, needs no serial 
interface card, provides auto-dial and auto-answer and has a 
built-in speaker to monitor call progress. That means accuracy! 

For more information on the Modem II or the MT212A Г“ (a 
200/300 bps full duplex modem for your Apple II) call or write: 
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See us at COMDEX booth no. 2718 


Multi-Tech Systems, Inc. 


82 - Second Avenue SE 
New Brighton, MN 55112 
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continue executing the main program 
while the NPX “crunches.” This 
parallel operation of the NPX and 
CPU can continue until the NPX 
needs to reference memory. Only 
then will the processor give the NPX 
access to the bus (the main processor 
may, however, continue to process 
instructions from its instruction 
queue). A special request /grant line, 
RQ/GTO, is used to pass control of 
the buses shared between the NPX 
and the CPU, The relationship be- 
tween the CPU and the NPX is similar 
to the master/slave scheme used in 
less complicated computers, while the 
protocol is somewhat like hold and 
hold-acknowledge signals, although 
more complicated. (Additional pro- 
cessors or coprocessing devices can be 
attached to the NPX/CPU combina- 
tion through another signal line, 
КО/СТІ, although no provision for 
this has been made in the MPX-16.) 

The amount of time that the pro- 
cessor actually waits to get back on 
the bus is very small. If it were not for 
a few stolen memory cycles, the co- 
processor's operation would be essen- 
tially invisible to the host processor; 
it's a small price to pay for the great 
increase in performance for numeric 
computation. Ás a comparison, even 
though it's quite a powerful micro- 
processor, the pure-16-bit 8086 takes 
about 20 milliseconds to compute a 
square root, using a floating-point 
subroutine. Eliminating the sub- 
routine and using the 8087 instead, 
the result can be calculated in less 
than 40 microseconds (the speed-up is 
similar for the 8088). Such speed is an 
undeniable asset to high-level lan- 
guages such as BASIC and Pascal. 
They not only run faster, but the 
memory space devoted to floating- 
point subroutines is saved. 


MPX-16 Bus Structures 

The MPX-16 system supports two 
major signal-bus structures, the pro- 
cessors' local bus and the global sys- 
tem bus, as you can see clearly in the 
simplified block diagram of figure 1 
and somewhat less clearly in the de- 
tailed diagram of figure 2. Most of the 
signals in the MPX-16 pass on one or 
more of the several buses. 

The local bus is shared by the 8088 


For top quality performance from 
your computer, use the flexible discs 
known for memory excellence. Now, buy 
a specially marked box of 10 Memorex" 
| 5%" mini flexible discs and we'll send you 

an additional mini disc FREE. 
Features like our uniquely sealed 
| jacket and protective hub ring make our 
| discs last longer. And a soft inner liner 
— — — || cleans the ultra-smooth disc surface 
while in use. It all adds up to better per- 
— .— || formance and reliability. 
Our proprietary high density media 
d 100% error-free certi- 
Rex guarantee reliable performance 
Vr rip 
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tions. So for business, word processing, 
or personal computer applications, 
Memorex mini discs are sure to do the 
job. And we back them with a full year 
warranty to prove it. 

So see your local Memorex distribu- 
tor or dealer or call (BOO) 538-8200 
(In California (408) 987-1893) today. Buy 
a box of 10 flexible 5%" mini discs. Then 
send the coupon in the box to Memorex - 
for your free mini disc. It's that simple. 
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CPU and the 8087 NPX (if it is іп- 
stalled), either of which can be the 
local-bus master. The system bus can 
be driven either by the local bus 
under the control of the 8288 bus con- 
troller or by the 8237А-5 DMA con- 
troller. 

The local bus consists of 8 multi- 
plexed address and data lines {ADO 
through AD7), 12 address lines (A8 
through А19), and 3 status and con- 
trol tines (SO, 51, and 52), which are 
connected with the global system bus 
through three-state buffers. Several 
other signals, including system clock 
signals and reset lines, are directly 
common with the system bus. The 
local bus can be controlled by either 
the CPU or the NPX, both of which 
have on-chip arbitration logic to 
determine which processar has con- 
trol of the bus. 

The CPU acts as a host processor to 
the NPX coprocessor. For example, 
when the 8087 NPX requires use of 
the local bus to return the result of an 
operation, it notifies the CPU by 
placing a series of handshaking sig- 


nals on its bidirectional request/grant 
arbitration line RO/GTO , A ready/ 
wait control line is used to lengthen 
bus cycles on the local bus, which 
may be necessary to meet the access- 
time requirements of slow memory 
and peripheral devices, or to accom- 
modate a DMA cycle already in prog- 
ress on the system bus. 

The system bus consists of 20 sys- 
tem address lines, 8 bidirectional sys- 
tem data lines, and several system 
control lines. The system data bus 
drives the system-board memory 
arrays and the l/O-expansion con- 
nectors and is buffered again to pro- 
duce a "resident" data bus to which 
most of the on-board peripheral de- 
vices are attached, The system con- 
trol bus consists of all timing signals, 
bus-cycle-control signals, interrupt- 
request lines, DMA-request/ac- 
knowledge lines, and system-bus- 
arbitration-control lines. 

Control of the system bus is deter- 
mined by a sequential-logic system- 
bus-arbitration circuit, The bus is 
always being controlled either by one 


of the two coprocessors via the local 
bus and the 8288 bus controller (with 
the 88AEN control line active), or 
by the 8237A-5 DMA controller (with 
AENDMA active). The simple bus- 
arbitration circuit isolates the [ocal 
bus from the system bus whenever 
system-bus access is given to the 
DMA controller for direct access to 
memory by one of the peripheral 
devices. For the DMA controller to 
gain access to the system bus in 
response to its HOLD request, a 
"locked" 8088 instruction (which 
must have continuous bus access for 
the 8088) must not be in execution, 
and the local bus must be in an idle 
state, The LOCK signal is also 
active during interrupt-acknowledge 
sequences, preventing the occurrence 
of a DMA cycle in the middle of the 
acknowledge sequence. Since neither 
of the coprocessors is involved in this 
bus-request/grant-arbitration se- 
quence, a low input ta the RDY1 line 
on the 8284 clock generator is used to 
force continuous wait states to be in- 
serted in the local-bus timing cycle 
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What's Where in the APPLE...PLUS...the All New Guide to What's Where 
William F. Luebbert's Revised Edition of the famous Apple Atlas 


The original What's Where in the 
APPLE? provided more information 
on the apple's memory than was 
available anywhere else. Now the 
Revised Edition: 


e Guides you — with a numerical Atlas and an 
alphabetical Gazetleer — to over 2,000 memory 
locations of PEEKs, POKES and CALLS. 

è Gives names and locations of various Monitor, 
DOS, іліндег BASIC and Applesofl routines and 
lells you whal they're used far. 

ә Enables you fo move easily between BASIC and 
Machine Language. 


è Guides you through tha inner workings and hidden 
machanisms ol the Apple. 
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Chelmsford, MA 01824 


The Atlas and The All New Guide are 
available in one 256-page Wire-O- 
Bound book for only $24.95 

If you own the origina! What's Where in the 
Apple? you will want THE GUIDE to comple- 
meni your edition. This 128—page, Wire-O- 
Bound version contains all new material to be 
used with the memory map and atlas for $9.95 

Ask for it at your computer Store 


Use the Coupon to Order Direct from MICRO 


or 
Call Tol) Free Today 1-800-345-8112 
(іп PA 1-800-662-2444) 


Expires 


State Zip 
В1182 
62-347 


Circle 287 on inquiry card. 


HOW TO SELLMORE SOFTWARE 


Mo. 5 in a beries of 
software marketing bulletins 
from PromptDoc, (nc. 


THE Ргатр Пас 
MANUAL MAKER 


You know better user manuals Sell more software, but 
how do you make better user manuals? How do you 
identify just the right datails to motivate prospective 


Introducing Computer-assisted Writing 
Imagine a softwara product that prompts you through 
the process of planning, outlining and writing a usar 
manua) and even supplies boilerplate introductory and 
transitional text. Envision reducing your user manual 
preparation process to this: 
1. Select boilerplate chapter files 
2. Edit chapter tables of contents 
3. Pause while computer builds a skeleton manual 
in preformatted CP/M* text files 
4. Use your word processor to edit the skeleton 
manual into a working draft 
5. Tell computer to build a Table of Contents; 
publish review draft 
6. Revise, polish and publish manual as instructed 
by documentation 
Compared to your current process that may sound 
more like a software makers dream than а гаа! product. 
it's a dream all right—a dream come true called the 
PromptDoc* Manual Maker. It's the only product of its 
kind. 


Consider These Benefits 

Improved productivity—with PromptDoc* you can 
gain as much as 4096 on typical manual writing jobs. 

Project controi—with prestructured modular chapters, 
writing tasks can be segmented without losing continuity. 

Manual uniformity—by product, by product line, by 
company. 

Quality assurance—the boilerplate files help assure 
completeness and usability; the PromptDoc® Writers 
Guide gives publishing instructions. 

Proven performance—based on the PromptDoc* 
methodology, the structures and outlines have been 
proved in myriad applications for the past four years; 
now we've tailored it specifically for the commercial 
software vendor. 


Reasonable Price 

$245 for software and two manuals, $45 for manuals 
only (add $5.00 for shipping and handling). This product 
will begin paying for itself the minute you start using it 
and continue making you money each time you publish 
a manual. What could be more reasonable? 


CP/M* Compatible;Uses Your Word Processor 

Now available for use with WordStar* and other word 
processors on the Apple® Il with the Softcard* and on 
standard 8" CP/M* systems. 
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users to buy? How do you organize these details into a 
sequence that makes sensa to first-time users while it 
provides ongoing reference to veterans? How do you 
format and package a manual so it's attractive enough to 
get attention yet clear enough to be readily understood? 

And, how do you do all this at a pace that keeps up 
with your product release schedule? The PromptDoc* 
Manual Maker is the answer. 


See Your Dealer For a 
Demo or Use The Coupon 
Now 

You know a better way to 
make better manuals can 
enhance your competitive 
position. Why wait another 
minute? See your dealerfor 
a demonstration or complete 
the coupon now and mail it to 
PromptDoc*, 833 West 
Colorado Avenue, Colorado 


| you'd rather not wait for the 
mail, call (303) 471-9875. 


Prompt Doc is a registered trademark of Prompt-Doc, Inc. Apple and Apple 
Паге registered trademarks of Apple Computer Inc. Softcard is a registered 
trademark of Microsoft Corporation. CP/M is a ragistered trademark of 
Digital Research, inc. WordStar is a registered trademark of MicroPro 
International Corporation. 


I need the Prompt Doc Manual Maker now! Send a copy to: 


Name Telephone) 
Address 


Configuration: О Apple IIl CP/M О 8" CP/M 
О Send manual only. 
О My check is enclosed for $ 5^ à 3àA 3. Û UPS C.O.D. 


(1 You may charge my VISA Master Card 
Account # 
Amount $ Expiration Date. |. |. 


Signature — — —— — — — 2 00 0 oo oo. 
C) | need more information. Send it to the address above. 
Dealer inquiries invited. 
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Figure 8: Timing diagram showing the relationship of the four major system clock 
signals, The table shows clock-high and clock-low periods for both the 14,31818-MHz 


and 15.0-MHz crystals in nartoseconds. 


until access to the system bus has 
been restored to the local bus. 


Reset and Clock-Generator 
Circuits 

The power-on reset pulse and all 
major system clock signals for the 
MPX-16 system and I/O-expansion 
slots are generated by an Intel 8284 
clock generator and driver (IC34 in 
figure 3a). The 8284 is designed to 
provide the optimum clock signal, 
with a 33 percent duty cycle, at the 
voltage levels and transition times re- 
quired by the 8088 CPU (IC36) and 
the 8087 NPX (IC37). 

The 5-MHz $8088 used in the 
MPX-16 must operate with a clock 
rate between 2 and 5 MHz. (The 
BOBB-2 version can run at 8 MHz.) 
The standard MPX-16 operates at a 
frequency of 4.77 MHz, which is 
derived from a 14.31818-MHz crystal 
oscillator. This crystal frequency pro- 
vides compatibility with IBM Per- 
sonal Computer color-graphics adapt- 
ers, which use the 14.31818-MHz 
OSC clock output of the 8284 to pro- 
duce a 3.58-MHz color-burst signal. 
The variable trimmer capacitor C9 is 
used to make minor adjustments in 
the clock frequency. An optional 
15-MHz crystal can be substituted to 
operate the MPX-16 at its maximum 
clock rate of 5 MHz. 
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The 8284 divides the 14.31818-MHz 
oscillator frequency by 3 to provide 
the 33-percent-duty-cycle CPU clock, 
SYSCLKO. This clock signal is used 
by many parts of the MPX-16, includ- 
ing the 8087, the 8288 bus controller, 
the system-bus-arbitration circuit, 
and the I/O-expansion channels. 
SYSCLKO is also used to provide a 
clock signal (DMACLK) for the 
8237A-5 DMA controller. Some 
Schmitt-trigger inverter sections 
(IC24, which will appear next month 
in section 2 of the circuit) lengthen the 
level-high duration of SYSCLKO so 
that the clock requirements of the 
8237 will be met. Deriving the 
DMACLK signal from SYSCLKO has 
the obvious advantage of maintaining 
synchronization between the local 
bus masters (the 8088 and 8087) and 
the alternate system-bus master, the 
DMA controller (the 8237), 

In addition to the processor ciock 
signal, the 8284 provides a periph- 
eral-device clock signal, which is one- 
half the frequency of the processor 
clock and has a 50 percent duty cycle. 
The oscillator clock, SYSCLK1, is not 
used on the MPX-16 circuit board but 
is routed to the [/O-expansion con- 
nectors. 

The peripheral clock, SYSCLK2, is 
used to drive the timer input of the 
8155H-2 component (ІС47, which 


will appear in January in section 4 of 
the circuit). The 8155's timer output is 
used to generate periodic memory- 
refresh requests for the dynamic 
memory on the system board, using 
the DMA controller (which we'll 
discuss further presently). Тһе rela- 
tionship of the four major system 
clock signals is illustrated in figure 8, 
which also contains a table of clock- 
high and clock-low periods for both 
the 14.31818- and 15.0-MHz crystals. 
Тһе 8284 clock generator is alsa 
used to generate the power-on reset 
pulse, SYSRES, which is active high. 
When power is first turned on, the 
rising supply voltage activates the 
Schmitt-trigger input pin RES on the 
8284, which has approximately 0.25 
V of hysteresis; as a result, the 
SYSRES pulse remains active until a 
voltage level of 1.05 V is reached on 
the RES input. The resistance/ 
capacitance time constant set by R16 
and C10 provides the necessary 
minimum reset pulsewidth of 50 gs 
(microseconds), The 1N4148 diode 
D1 provides a discharge path for C10 
when power has been removed. 


Nonmaskable-Interrupt Logic 

The nonmaskable interrupt (NMI) 
input of the 8088 CPU is used for 
handling parity errors in the system- 
board memory and I/O-channel errors, 
which are typically also parity errors 
occurring іп expansion-memory 
modules. 

Although the NMI signal is non- 
maskable once it gets ta the 8088, 
logic is provided to externally mask 
the signals that would normally gen- 
erate an NMI, if desired. Two input 
lines, PC4 and PCS, of the 8255A-5 
PPI (programmable peripheral inter- 
face, IC60, to appear in sertion 4 of 
the circuit) are used as active-low 
enable signals. The ENNMI signal 
either enables or prevents NMI 
signals from reaching the 8088. 

Опе source of interrupts is the 
PARERR signal, which is generated 
by the system-board circuit that cal- 
culates parity values for memory and 
detects errors. The second source of 
interrupts is the JOCHNLERR signal, 
which comes from the 1/О-ехрапвіоп 
slots, The latter signal can be masked 
by the ENIOC control line in such a 


SONICS MICRO SYSTEM'S PLEDGE TO THE 
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2. FULL TECHNICAL SUPPORT 
а DELIVERIES FROM STOCK 
4. BOARD/SYSTEM LEVEL REPAIRS 
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SBC 200, 256K RAM, VERSA FLOPPY It, 
MPC-4, COSMOS 
SD SYSTEMS COMPATIBLE "TURBODOS" * 350 
WITH DOCUMENTATION 
SINGLE USER "DISC-LESS" SYSTEM -° "1770 · · · 
WITH CP/M 2.2 


BOARD LEVEL PRODUCTS 


SBC 200 * 345 
EXPANDORAM Il 5443 
EXPANDORAM lil B4B 
VERSA FLOPPY II з 375 
VDB 8024 $ 465 
МРС-4 s 495 
7-80 STARTER KIT s 299 
MODEL 200 64K RAM 
SOFTWARE BANK SELECT —  — .* 475 
RAM + ROM DISC 

WITH CP/M 2.2 +1050 


VICRO SYSTEMS ІМС, 


4500 N.W. 62ND STREET е SUITE 508 e FT. LAUDERDALE, FL 33309 е 1-800-327-5567 


In Florida call: 305-776-7177 


Clientes Latinoamericanos seran atendidos por nuestro departamento intemacional (en espanol), Бајо la 
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way that only system-board parity 
errors will cause an interrupt. The 
NMI input of the 8088 CPU is edge- 
sensitive but must remain active-high 
during two consecutive CPU clock 
cycles to guarantee recognition of the 
interrupt, 

The NMI condition is predefined to 
be a "type 2" interrupt for the 8088, 
the highest-priority hardware inter- 
rupt. Since the vector (control- 
branching) location has been pre- 
assigned to locations hexadecimal 
00008 through 0000В, no interrupt- 
acknowledge sequence is needed in a 
program. 


DMA Controller and Bus 
Arbitration 

Direct memory access has long 
been known as a way to improve the 
performance апа 1/O speed of a com- 
puter system by allowing I/O devices 
to directly transfer data to or from 
system memory without processor in- 
tervention, but until recently it has 
rarely been found in microcomputer 
systems, However, more widespread 
use of DMA has been made possible 
by semiconductor manufacturers, 
which have developed new ICs that 
make DMA much more easily pro- 
vided. The MPX-16 employs one such 
integrated circuit, the Intel 8237A-5 
DMA controller (IC48 in figure 3b on 
page 90). 

Four independent channels of 
20-bit-address direct memory access 
are supported by the MPX-16 system. 
Two of the DMA channels are avail- 
able on the I/O-expansion bus to sup- 
port high-speed data transfers be- 
tween external peripheral devices and 
memory. A third channel, used by 
the floppy-disk-drive controller, is 
connected to the I/O-expansion bus 
for compatibility with the IBM Per- 
sonal Computer. 

The fourth DMA channel is used to 
provide the periodic refresh signal for 
the on-board dynamic-memary array, 
as well as any expansion memory 
boards, in which each row address of 
the dynamic-memory chips must be 
accessed. During system inilializa- 
tion, the TIMER OUT output of the 
8155H-2 is set up to trigger a dummy 
DMA transfer approximately every 
15 us. The DMA channel is pro- 


High quality graphics doesn't 
have to be expensive. The new 
VISUAL 500 and VISUAL 550 
terminals emulate the Tektronix" 
4010 but cost only about half as 
much. And they have 768 x 585 
resolution for sharp text and 
graphics display on a large 14" 
screen. 

Both the VISUAL 500 and 
VISUAL 550 are compatible 
with standard business, labora- 
tory, and scientific software in- 
cluding PLOT 10," DISSPLA? 
TELL-A- GRAF ° SAS/GRAPH 
and DI3000/GRAFMAKER. 

Auxiliary Port supports 
printer/plotters and data tablet. 


Advanced graphics features 
include: Resident vector draw, 
point plot, rectangle draw, multi- 
ple linestyles and patterns with 
rectangle pattern fill. Raster 
scan technology provides fast 
data update and develops a 
bright display image. 

Powerful alphanumeric oper- 
ation is also provided, displaying 
80 characters by 33 lines wi 
separate display memories 
for alpha and graphics modes. 
The VISUAL 500 provides 
switchable emulations of the 
DEC УТ52; Data General D200, 
Lear Siegler ADM-3A, 


and Нагейіпе 1500 terminals. 

The VISUAL 550 is a block 

mode terminal which complies 

to the ANSI X3.64 standard. 
VISUAL 500 and VISUAL 

550. ..the latest in the industry's 

finest line of video terminals. 
Call or write for details. 


Service available in principal 
cities through Sorbus Service 
Division of Management Assis- 
tance Inc. 


VISUAL 550 


۴52 695... 


Buffered Editing Terminal 
with ANSI X3.64 Standard 


стай See for yourself 
VISUAL 500 $2,495 usr 
Character Mode Terminal with Emulations Visual Technology incorporated 
540 Main Street, Tewksbury, MA 01876 


Telephone (617) 851-5000. Telex 951-539 
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grammed for a memory-read cycle; it 
automatically increments the row- 
address counter for memory after 
each refresh cycle. 

When no DMA requests are pend- 
ing, the DMA controller is in an idle 
state (S1) and can be programmed by 
the CPU, If a DMA channel requests 
service for a peripheral device and 
that channel has been enabled by the 
system software, the DMA controller 
sends the signal DMAHLDROST 
(DMA hold request) to the system- 


Now, for the EZR: Тһе 


bus-arbitration circuit and enters the 
active state 50. The 8237 remains in 
the SO state until it has received the 
signal DMAHLDACK (DMA hold 
acknowledge) from the bus-arbitra- 
tion circuit, indicating that it has been 
granted control of the system bus, 
At this time the system-bus- 
arbitration circuit isolates the local 
bus from the system bus by activating 
the control signal 88AEN. When this 
signal becomes inactive again, the 
8288 bus controller (IC51) places the 


The only word processing software package you'll ever need 


could anyone call their word processor 
The FinalWord? Take the best features of the most popular 
word processors, combine them and 
add a few more in one text editor/ 
formatter and you'd be off to a | per 
good starl. Then, write the program JSR 
in C to allow user customiza- : > 
tion and make il capable of И: M 
supporting arry printer on the === 350” 
market and you'd be ahead of jÎ oy aen 
everybody else. If you went one * Li 
step further and made your word к... 
processor transportable from one terminal ta 
another you'd have —The FinalWord. 

Supports multiple printers: The FinalWord 
allows you to produce high-speed draft copies on one 
prinler, and letter-quality on another. (1 also means you'll 
never need another version just because you bought a 
new printer. 

User-instailable on different hardware: 

With The FinalWord you can upgrade your system and still 
have a familiar screen display, And since we've written 
The FinalWord in C, new versions are available almost 

as 5007 as new computers. 

Features that put you in control: Look at 
what you gel with The FinalWord: automatic generation 
of Table of Contents, Index, footnoting and chapter/section 
numbering, enhanced command sets (delete/move a 
Vetter, word, senlence, paragraph, раде). multiple buffers 
and windows, deletion recovery, true proportional spacing 
and more. And because we wrote The FinalWord to be 
easily reconfigured for different systems, our price сап 
he lower. 
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system-bus command-line buffers 
into a high-impedance state and dis- 
ables the 74LS245 data transceiver 
IC43. In addition, the 88AEN signal 
places the system-bus-address 
latches, IC50, 1C38, and ІС44, into а 
high-impedance state so that the 
local-bus master can drive the local 
bus during a DMA cycle without af- 
fecting operations on the system bus. 

After one system-clock cycle fol- 
lowing the arrival of the hold- 
acknowledge signal, the AENDMA 
contro] signal from [C24 enables the 
DMA bus-interface components, One 
of the 74LS373 latches, [C43, drives 
system address lines SYSA8 through 
5Ү5А15. The eight low-order address 
lines, SYSAO through SYSAZ7, are 
driven by lines AO through A7 on the 
8237 through a 74LS245 transceiver, 
1C49 (shown in figure 3a on page 89). 
The data-flow-direction input of IC49 
is controlled by the AENDMA sig- 
nal such that data flow is from IC49 
to the system address bus when a 
DMA transfer is in progress. 

During processor memory trans- 
fers, the AENDMA signal is high, 
and address information flows from 
the system address bus through IC49 
to the 8237. The four high-order 
system-bus-address lines, SYSA16 
through SYSA19, are driven by three 
4-bit latches (IC40, ІС41, and 1C42). 
These latches are loaded by either the 
operating system or application soft- 
ware and allow each DMA channel to 
operate in a separate 64K-byte section 
of memory if desired. Since DMA 
channel 0 is used for memory refresh 
and only the eight low-order address 
lines are significant, the latch for 
DMA channel 1 is used to drive the 
upper four address lines for both 
channels 0 and 1. The three address 
latches are enabled when both the 
AENDMA signal is active-low and 
the appropriate acknowledge signal is 
active. 

Once the transfer of a single byte 
has been completed, the DMA con- 
troller turns off the DMAHLDRQST 
line. As a result, the DMAHLDACK 
signal goes inactive almost im- 
mediately. On the next clock cycle, 
the system-bus-interface components 
and 8288 bus controller are reac- 
tivated by a low state on the 88AEN 


Surprising Symmetries in 
Design and Letterforms... 


""Kim is the Escher-of-the alphabet. 
He has created a new art-form that 
blends beauty and ingenuity, and has 
made it so clear to us that we can try it 


ғ 
ourselves . .. . ” Issac Asimov, Author 


inversions 

A Catalog of Calligraphic Cartwheels by Scott Kim 
Foreword by Douglas Hofstadter 

Backword by Jef Raskin 


The striking designs that grace the pages of Scott 
Kim's new book appeal to us as both viewers апа 
readers, for words themselves are the subject of his 
calligraphic creations. With imagination and care, Kim 
bends, shapes, and sculpts wards into novel and in- 
triguing works of art. /nversions is more than а 
showpiece, though, as the author details the theories 
and techniques that lie behind his art and draws 
parallels to related perceptual exercises in music, 
linguistic wordplay, and even mathematics. 


ISBN 0-07-034546-5 

128 pages; softcover 

$8.95 

тиш I. ЕЦЕ ЕРНАР 
"Scott Kim has perfected a personal art form —one with 
grace, elegance, subtlety, and surprises.” 

Douglas Hofstadter, author 

Gödel, Escher, Bach: an Eternal Golden Braid 


"Scott Kim’s /nversions ... is one of the most astonishing 
and delightful books ever printed.” 

Martin Gardner 

Scientific American 


", » . Sure to dazzle and delight anyone to whom writing is 
dear... 
T The New York Times Book Review 


A New Frontier Between | 


Sight and Sound... 


Digital Harmony 
On the Complementarity of Music 
and Visual Art 


Joho Whitney 


“Неге in this beautiful book John 
Whitney marries art to modern 
technology. Scenes that previously we 
would have strained to imagine, 
Whitney can now show us.” 

Jear! Walker, Scientific American 


Digital Harmony by John Whitney 
Әп the Complementarity of Music and Visual Art 


Digital Harmony is the art of music made visible. 
Already acclaimed for pioneering the striking visual ef- 
fects in 2007 and Star Wars, author John Whitney 
here establishes a new art form in representing the 
magic of music through computer-generated color 
graphics. The author aiso delves into the technicalities 
of his work, offering to share his methods with others 
who would explore this field of vast artistic promise, 
Digital Harmony is the vanguard of what is sure to be 
one of tha most exciting art forms for years to come. 


ISBN 0-07-0700 7 5-X 
246 pages; hardcover 
921.95 


“Digital Harmony is а peek into the future when com- 
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Seymour Papert 

Author, Professor Massachusetts institute of Technelogy 
Prepayment required plus $1.00 postage and handling fee, 
per book. 

BYTE Books 70 Main St. Peterborough, N.H. 03458 


Circle 68 on inquiry card. 


line, and the DMA bus-interface com- 
ponents are disabled by a high state 
on the AENDMA line. After the 
88AEN signal goes active-low, the 
8288 does not drive the control bus 
until at least 105 ns (nanoseconds) 
and not more than 275 ns have elapsed, 
if a local-bus master has a bus cycle 
pending. A section of the 741510 
three-input МАМО gate IC30 and 
some flip-flops (in section 2) guar- 
antee this by delaying the 84AEN 
signal by two clock periods from the 
time the 88AEN line goes low. 

The DMAHLDRQST signal goes 
inactive after the transfer of each 
byte, even if the channel requesting 
service has not dropped the request. 
This provides at least one machine 
cycle between successive DMA trans- 
fers. 


To Be Continued 

Since it may take you a month to 
digest this much information, ПІ stop 
the first installment of this series here. 
(Besides, I don’t want to take up the 
whole magazine, though 1 could 
easily do it in describing this complex 
project.) 


The following items are available from: 


The Micromint Inc. 
917 Midway 
Woodmere, NY 11598 
(516) 374-6793 
(for technical information) 
(800) 645-3479 
(for orders only) 


1, MPX-16 single-board computer 
system: assembled, tested, and burned- 
in. lncludes 64K bytes of RAM, 
CP/M-86 operating system on 5'A-inch 
floppy disk, CP/M-86 BIOS in EPROM, 
MPX-16 Technical Reference and 
User's Manual. Requires power supply 
and 5'%-inch floppy-disk drive. 

Single-quantity price... .. $1895, 


2. MPX-16 single-board computer 
system, as above, but with 256K bytes 
of RAM installed. 

Single-quantity price....,... $2135. 


3, MPX-16 single-board computer 
with 64K bytes of RAM, 
In OEM quantities of 100,..$1200 each. 
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Next Month and Thereafter: 

іп Part 2, ГЇЇ concentrate on the 
МРХ-165 memory section, interrupt 
logic, and l/O-expansion bus (in- 
cluding a detailed definition of each 
signal), The third installment will 
discuss the serial and parallel I/O 
ports, floppy-disk-drive controller, 
and operating-system BIOS, plus any 
other facts needed to summarize the 
project. mi 


To receive a complete list of Ciarcia's 
Circuit Cellar project kits available trom the 


Micromint. circle ТОО on the reader service 
inquiry card at the back of the magazine 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books. McGraw-Hill Book Company, 
РОВ 400, Hightstown, М) 08520. Ciarcia's 
Circuit Cellar, Volume 1, covers articles that 
appeared in BYTE from September 1977 
through November 1978. Ciarcia's Circuit 
Cellar, Volume Il, contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume 11, contains the articles 
that were published from July 1980 through 
December 1981. 


4. Complete MPX-16 disk-based 
system: includes МРХ-16 single-board 
computer, assembled, tested, and 
burned-in, with 256K bytes of RAM 
installed, CP/M-86 operating system 
оп 5%-inch floppy disk, CP/M-86 
BIOS in EPROM, power supply, опе 
544-inch floppy-disk drive, connecting 
cables, MPX-16 Technica! Reference 
and User's Manual. (Enclosure sold 
separately.) 

Single-quantity price. ..... . 82895. 


5. Unpopulated (blank) printed- 
circuit board for the MPX-16 computer 
system: fiue-luyer, screened, and 


solder-masked. Includes СР/М-86 
BiOS in EPROM, MPX-16 Technical 
Reference and User's Manual. 

Single-quantity price. ...... . $300. 

6. Digital Research CP/M-86 User's 
Manual (three-volume set), sold sep- 
arately....... s. $60, 


7, MPX-16 Technical Reference and 
User's Manual, sold separately. . . $50. 
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When it becomes available for the 
MPX-16, Microsoft's MS-DOS operat- 
ing system тау be optionally substi- 
tuted for CP/M-86. 


The MPX-16 is available to OEMs in 
large quantities either as a circuit board 
or as a complete system with floppy- 
disk drives and enclosure. Call The 
Micromint for prices and delivery in- 
formation. Sellers reserve the righ! to 
limit the number of units sold to a 
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clude $30. 


Residents of New York please in- 
clude 7 percent sales tax. 
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"Flexibility" means instantaneous са! up of any of this trend- 
setting machine's many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Model 7030 to 
do more. 


Compare the ‘’Beauty” of our printed letters for the word process- 
ing fonts which include Cubic, Trend, Spokesman, Courier, Italics, 
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computer. Draft copy modes include 8 resident fonts — U.S., 
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Danish. 


Other features include high resolution graphics — 144 x 144, 
single pass and double pass word processing, and 180 cps data 
processing modes and user defined formats. 

Operator initiated, the MultiMode printer provides a corriplete 
printed status report of operating parameters and diagnostics. 

For more information, or a demo, cali us about the new Qantex 
Model 7030 MultiMode Printer. 


Qantex Division of North Atlantic 


60 Plant Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 
* Registered Trademark of North Atlantic Industries 
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Cost-effective 


The Model DXY is an economical multi-pen, X-Y coordinate 
plotter that produces hard copy graphics in minutes for all 
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and other personal computers. It has built-in software 
(expandable ROM) to interpret "Basic" commands. Just 
call, or write for complete specifications on the Model DXY 
Plotter. Ideal for end-user or OEM applications. 


| =4 


“originals” 


10” x 14" effective plotting range. 


Centronics interface for easy connection to 
your computer 


Pens, penholders, chart hold-downs, and dust 
cover are included. 


Charts on popular graphics media including vellum 
and mylar 
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Amdek has revolutionized data storage for personal Ш 1 Megabyte (unformatted) storage capacity. 


computers with the new AMDISK-3 Micro-Floppydisk 


drive system. The system consists of 2 drives anda Ш Track-to-track compatible with 5%” floppy- 


power supply, fully compatible with 5'4" floppy disk disk drives. 
drives. The 3" disk is encased in hard plastic, pro- 


tected from dust and fingerprints, and it's easy to mail. Ш 3"shirt-pocket sized disk cartridge. 


Just write, or call to receive our data sheet on the new 
AMDISK-3 Micro-Floppydisk Cartridge system. 


2201 Lively Blvd. € Elk Grove Village, IL 60007 
(312)364-1180 TLX: 25-4786 
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Problem Solving with Logo 
Using Turtle Graphics to Redraw a Design 


Every computer graphics artist has 
sat before a console and created a de- 
sign. This article describes a slightly 
different experience: recreating a 
design, i.e., solving the riddle of an 
already existing pattern. 

It began when a friend presented 
me with a pattern (see figure 1} de- 
vised by Christopher Keavney for the 
Massachusetts Institute of Tech- 
nology's student information-pro- 
cessing board, My friend also fur- 
nished the three-page PL/I program 
that generated it. Thinking that it 
might be possible to draw the design 
using turtle graphics instead of PL/I 
graphics, she challenged me and a 
colleague, Glenn Forester, to write a 
Logo program for the design. We ac- 
cepted the challenge because we too 
were struck by how similar the design 
was to pictures we had drawn using 
turtle graphics. In this article, I re- 
count our attempts, initial failure, 
and eventual success at writing such a 
program, which, remarkably, con- 
sisted in the end of only seven short 
Loge procedures that can be run on 
an Apple II using Apple Logo. 
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William Weinreb 
Logo Computer Systems Inc. 
368 Congress St. 
Boston, MA 02210 


Searching for Clues 
Imagine that someone handed you 
a pattern and a program that draws it 
and said, "Write a program in 
another language which will draw 
this," Where would you begin? I 
chose to concentrate on understand- 
ing the program, hoping this would 
reveal clues to the structure of the de- 
bie даа ج‎ == == a 
Logo encourages you 
to solve a problem by 
breaking it down into 
smaller pieces, or 
subproblems, that are 


more easily grasped. 


sign. Instead of bringing me closer to 
a solution, however, this approach 
led me astray. As it turned out, the 
PL/I program for this design consists 
of several obscure subroutines, each 
responsible for calculating a series of 
Cartesian coordinates that are the 
endpoints of lines in the design. To 
me this was very discouraging news: 
even if I translated the entire pro- 


gram, I would wind up with nothing 
more helpful than a few point- 
plotting algorithms written in Logo 
instead of PL/I. Plotting points in 
Logo is not much different from plot- 
ting points in any other language. 
What made the project exciting was 
the prospect of writing a simpler and 
more elegant program using turtle 
graphics. Clearly the original pro- 
gram would be no heip to me here, 

So Î put it aside for good and 
refocused my attention on the design. 
Seeking a new approach, I recalled 
that Logo encourages one to solve a 
problem by breaking it down into 
smaller pieces, or subproblems, that 
are more easily grasped. 


A Piece of the Puzzle Is Solved 
Applying this technique of break- 
ing down problems to the design led 
to the first crucial breakthrough. 
Glenn was certain that the design's 
border was made up of only one or 
two patterns repeated many times. 
Eventually he figured out that the rim 
of the pattern is merely pentagonal 
spirals arranged in such a way that 
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Figure 1: The challenge was to reproduce this design using Logo. Could this complex design, which was produced by a three-page 
PL/I program, be redrawn with a simple Logo program? 


their edges blend and are difficult to 
distinguish (see figure 2), Each spiral 
fits inside a pentagon. The spiral 
figure is one that Glenn and I recalled 
from other turtle drawings; it is a pat- 
tern made by a Logo procedure some- 
times called POLYSPI, 

What is a POLYSPI? As we have 
worked with Logo turtle graphics, 
certain procedures and the figures 


they create have become part of our 
vocabulary, Two such procedures are 
familiarly called POLY and POLYSPI 
(see listing 1). POLY can produce 
polygons, and figure 3 shows some of 
the patterns you can produce by giv- 
ing POLY different inputs, The pro- 
cedure POLYSPI is like POLY except 
that in the recursive call, we make the 
turtle draw a new side that is a little 


shorter than the last. These ever- 
shortening sides make the final figure 
a spiral. Figure 4 shows some Figures 
POLYSPI can draw. 

Notice that when POLYSPI is given 
inputs of 20 and 75, it draws a pen- 
tagonal spiral. Now take a close look 
at the full design (figure 1). The same 
spiral fills the pentagons that we 
found in the design, This spiral ap- 
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pears 40 times. More accurately, it 
appears 20 times and its mirror image 
appears 20 times. 
Figure 5 shows the entire design 
without most of the pentagonal 
EA spirals. Looking at it this way, you 
Z (es М cm Wan can see how the design may easily be 
Ж © ж ККЖ A A Zl (oy Ox D broken into five identical parts that 
N% xz AN fit together like pieces in a jigsaw puz- 
0 


S Se 5 zle. One of them is outlined and ap- 
SV 


pears by itself in figure 6. We called 
Б>, this piece a “wheel.” 

A esr МС © 3) Note that two pentagons are miss- 
NS NS A ing from the wheel. This hole pro- 
ҚО) О) NES vit: T D vides a space where one wheel can in- 
(25), WE terlock with another. Now if we іп- 
Se clude the missing pentagons, we have 
А x A ce )) а ring of ten pentagonal spirals sur- 
Ж = >X ч rounding a ten-sided figure (figure 6). 
\ | What type of figure is this? And could 

Ө) this be broken down as well? 
Ж ) It seemed to Glenn that whatever 
- DK shapes filled the wheel were arranged 
Ae 2 DNS in mirrored pairs like the pentagons. 
УА So he began to draw lines along the 
likely edges of these alleged shapes. 
Figure 2: The design is Е primarily of ا‎ spirals (shown in color), Figure 7 traces the progression of the 
which сап be drawn easily using a Logo POLYSPI procedure. lines he drew. As you can see, the 
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Listing 1: The logo procedures POLY (left) and POLYSPI (right). 


TO POLY :SIDE :ANGLE TO POLYSPI :SIDE :ANGLE 


FD :SIDE FD :SIDE 

RT : ANGLE RT :ANGLE 

POLY :SIDE :ANGLE POLYSPI :SIDE - 1 :ANGLE 
END END 


E 


POLY 30 90 


POLY 30 72 


V 


POLY 30 120 POLY 20 75 


Figure 3: The result of the POLY procedure of Logo. Many different shapes can be pro- 
duced merely by changing the angle of the "turtle-turn." 


POLYSPI 30 72 
POLYSPI 20 75 


Figure 4: In the POLYSPI procedure, the length of each successive side is shortened by 
one unit. The result is very similar to a spiral. 
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POLYSPI 30 120 
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... the PERSONAL LANGUAGE " system 
that mirrors your commands usinq 
your own words! 
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Figure 5: With most of the spirals removed, you can see that the design can be broken 
down into five wheels that interlock with each other. 


Figure 6: A close-up of one of the wheels in figure 5. With two pentagonal spirals 
added, it becomes a complete wheel. The problem now: What is the design in the mid- 
dle of the wheel? 
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shapes revealed by these lines are 
triangles. They were much harder to 
recognize than their pentagonal 
neighbors; they emerged from the 
dissection of the design visually when 
lines were drawn, 

It didn't occur to us at first that the 
figures inside the triangles might be 
spirals. However, the figure inside 
each triangle is a version of our friend 
POLYSPI, except that the triangles in 
the design are isosceles, not 
equilateral. The way a spiral based on 
an irregular polygon looks is different 
from what we were used to, The 
triangular spirals were also hard to 
identify because their sides get shorter 
very quickly. Figuring out how to 
draw these unusual spirals took 
Glenn a lot of time when we began to 
write the program. Figure 8 shows a 
triangular spiral, its mirror image, 
and both placed back to back. Five 
such pairs arranged in a circle make 
up the interior of each ring, 

We arranged the five wheels more 
or less into a ring (Figure 9). We were 
then left with a star-shaped hole in 
the center, which we filled with a 
star-shaped spiral (figure 10). 


Success: Writing a New Program 
in Logo 

Once we had divided the design 
into smaller pieces, it was relatively 
easy to write a program to produce it 
(see listing 7, page 132). First, we 
wrote five procedures, one for each 
version of the design's three basic 
figures, The procedures PENTR and 
PENTL draw pentagonal spirals, 
TRIPOLYR and TRIPOLYL triangular 
ones, and CENTERPIECE draws the 
central, star-shaped spiral. 

PENTR draws a spiral that curves to 
the right. PENTL draws its mirror 
image. (Because this is the only dif- 
ference between the two, I will limit 
my remarks to PENTR.) Note that 
PENTR differs from the procedure 
POLYSPI mentioned earlier. In PENTR 
the first instruction is a conditional 
statement; it stops the procedure 
when the value of SIDE gets smaller 
than 2. TRIPOLYR, the procedure that 
draws right-curving triangular spirals, 
differs from PENTR in three important 
ways. The lengths of the three sides in 
the underlying shape of this spiral are 
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applications breathe for a change. 


e Multilingual programming — tired 
of BASIC? Try our COBOL, FOR- 
TRAN, or PASCAL, or perhaps 
you have your own favorite — ask 
us — we might just already have it! 

So turn your present computer in- 

side out. If you're not getting all that, 

then it's time to call Victor for the 
facts. Just call 1-800-VIC-9000. 

Or write Victor Business Products. 

РО. Box 1135, Glenview, IL 60025 


Subsidiary of Kidde, Inc. 
KIDDE 


Figure 7: The center of the wheel in figure 6 can be broken down into 10 isosceles triangles. 


not equal. Also, triangles with sides 
of different lengths must have 
unequal angles. The "turtle-turn" at 
two vertices of this triangle is 111 
degrees, while the third vertex has a 
turtle-turn of 146 degrees. The last 
difference between TRIPOLYR and 
PENTR is in how SIDE gets shorter 
each time a side is drawn. In PENTR, 
you reduce SIDE by subtracting .38 


Figure 8: We discovered that each of the isosceles triangles in figure 7 was a spiral of an from each previous side. In 
irregular polygon. TRIPOLYR, SIDE is multiplied by .75 
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While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS 180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the 05180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
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tractor feed and over 40 other programmable features, make the 05180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 
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NOW, QUALITY EDUGATIONAL SOFTWARE IS 

AVAILABLE FOR YOUR HOME COMPUTER. 

e PLATO” software now available on disks in Math, Physics, Foreign Languages, 
Computer Literacy—and more is on the way. 

e For use on your Apple Il Plus, ТІ 99/4A or Atari 800. 


e Introductory Offering: Single lesson, $45.00; additional lessons, $35.00 each. 
10-day money-back trial. 
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Figure 9; Our design elements assembled together, Тһе last remaining element is a star- 
shaped spiral in the center. 
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Figure 10: Our completed Logo design. Using a simple Logo program we have mûde a 
goad reproduction of a very complex design (figure 1). 
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at the end of each three-side cycle; 
thus, SIDE gets shorter faster. 

This precise combination of side 
lengths and angle measurements and 
the faster spiraling technique is re- 
quired to produce the spiral that ap- 
pears in figure 8. Glenn arrived at the 
final version of TRIPOLYR after much 
trial and error. The resulting tri- 
angular spiral is a very close approx- 
imation to the one in the original 
design. 

Lastly, CENTERPIECE, which draws 
the central star-shaped spiral, is 
almost identical to the procedure 
POLYSPI. 


Moving to a Higher Level 

The twin procedures PENTRPIECE 
and TRIPIECE are the next level up in 
the program; they build bigger 
chunks of the design by supervising 
the work of PENTR, PENTL, 
TRIPOLYR, and TRIPOLYL. 

PENTRPIECE's job is to supervise 
PENTR and PENTL. One PENTRPIECE 
procedure produces a pair of mir- 
rored pentagonal spirals. Four con- 
secutive PENTRPIECE s make a ring of 
eight pentagonal spirals. TRIPIECE 
performs a similar function by super- 
vising TRIPOLYA and TRIPOLYL. Five 
consecutive calls to TRIPIECE make a 
ring of five pairs of mirrored tri- 
angular spirals. 

WHEEL makes one of the five large, 
identical sections that fit together to 
form the entire design, The command 
REPEAT 4 |PENTRPIECE LT 72] makes 
the rim of one wheel. Then REPEAT 5 
[TRIPIECE] fills the newly created 
wheel with pairs of mirrored, tri- 
angular spirals. 

It is common to build one proce- 
dure in a Logo program that more or 
less gets the whole thing started. 
DESIGN supervises the work of 
WHEEL and makes sure that each of 
the five wheels interlock. It also has 
CENTERPIECE fill the central hole with 
a star-shaped spiral, 

Listing 2 shows the complete pro- 
gram for an Apple П using Apple 
Logo. You can produce the design on 
the display screen of the Apple, but it 
will be rather dense. You can get a 
more interesting, but somewhat 
cropped, version by multiplying each 
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The Strobe Graphics System: $795. 
You can pay more but you can't buy more. 


How to chart your company's fortune without spending You can also save and modify your graphics through 
one. It's a fact. A single chart or graph can tell you instantly Strobe's menu-driven programs. A broad selection of soft- 
what it takes hours to interpret from printouts or other raw data. ware is now available. 

Now, with the Strobe 100 Graphics Plotter and Software When the Strobe Graphics System is interfaced to your 
package, you can create superb hardcopy graphics directly computer, ап 8: x 11 inch sheet of paper can speak anyone's 
from your computer. And you can do it for a cost of only language— visually. Visit your local dealer and learn how to 
$795.00. start charting your fortunes today. Because a perspective on 

The Strobe System transforms complex data into dynamic, the present can also be your window on the future. 


colorful visuals with a few simple 
commands from your computer. 
Charts and transparencies that 
once took hours to produce are 
plotted within minutes. Informa- 
tion can be presented as bar 
charts, pie charts, curves or iso- 
metrics in a variety of colors. And 
with a resolution of 500 points per 
inch, the Strobe 100 matches or 
surpasses the quality of plotters 
costing thousands of dollars more. | 


"For Apple, Osborne and Commodore computers. 
For serial interface. add $100.00. 


Strobe Inc. 

897-5A Independence Avenue 
Mountain View, CA 94043 
Telephone 415/969-5130 


The Strobe Graphics System 


Circle 83 on inquiry card. 
Seeing is believing quiry 


Circle 383 оп Inquiry card. 
INCOME TAX 


ACCOUNTING 


Quisk 


has the finest 
. Software 
I've ever seen 
ior the 


Accounting 
and Tax 
Professional. 


The programs are so well designed 
and supported, we had no start-up 
problems."—Ronald Braun, С.Р, 4. 


1040 TAX PROGRAM 5995 
* ALL MAJOR FORMS & SCHEDS. 


* PRINTS ON IRS FORMS, MULTI- 
PART FORMS, OR OVERLAYS. 


* INDIVIDUAL OR BATCH 
PROCESSING. 


* AUTOMATIC CARRY-FORWARD 
OF PRIOR YEAR DATA. 


* DIAGNOSTIC REPORTS. 
* LETTER OF INSTRUCTION. 
* AUTOMATIC CLIENT BILLING. 


* MAILING LISTS/LABELS & 
ENVELOPES. 


e UNLIMITED SUPPORTING 
SCHEDULES. 

Simple and casy to use! 
PLUS: 
P ROFORMA/TAX ORGANIZER 
STATE MODULES AVAILABLE 
TAX PLANNING 
DEPRECIATION SCHEDULE 


ALSO AVAILABLE- 
GENERAL LEDGER 

CLIENT WRITE-UP 

AFTER THE FACT PAYROLL 
AMORTIZATION SCHEDULE 
TIME AND BILLING 


ALL QUICK TAX PROGRAMS COME WITH 
ONE YEAR WARRANTY & SUPPORT, 


See your nearest computer dealer. 
Or, call of write [or more information. 
Quick-Tax Soltware is available for Xerox 820, 
ІНМ, PC, Radio Shack, DEC, Vector Graphic, 
Northstar, and other CP/M based compulers. 

| CP ia a teginteread Irgdermark of Digital Retearcn, inc. 
| DBALER DISCOUNTS AVAILABLE, 


Quick (B 319 Clawson St. Dept. am 
| 5... N.¥.C., М.Ү. 10306 
м (212) 351-6143 
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Listing 2: Our Logo program, entitled DESIGN, will redraw the design in figure 1. 


TO DESIGN 
CS HT PU WINDOW 


REPEAT 5 [FD 64.65 PD WHEEL POS PU BK 64.65 PY 72} 


PU HOME RT 36 FD 24,5 RT 198 PD 
CENTERPIECE 46 143,4 
END 


TO WHEEL :INITPOS 

RT 54 REPEAT 4 [PENTPIECE] 

PR LT 36 

REPEAT 5 ['TRIPIECE] 

LT 36 

REPEAT 5 [PD RT 72 FD 28 PU BK 28] 
LT 54 

END 


TO TRIPIECE 

LOCAL "OLDH MAKE "OLDH HEADING 
YD BK 2.5 

TRIPOLYR 31,5 

PU SETPOS :INITPOS SETH :OLDH 
РО BK 2.5 

TRIFOLYL 31.5 

PU SETPOS :INITFOS SETH :OLDH 
LT 72 

END 


TO PENTPIECE 

LOCAL "OLDH MAKE "OLDH HEADING 
PU FD 29 PD 

REPEAT 5 [FD 16 RT 72] 

PENTR 18 75 

PU SETPOS :INITPOS SETH :OLDH 
FD 29 PD 

REPEAT 5 [FD 18 LT 72] 

PENTL 18 75 

PU SETPOS :INITPOS SETH :OLDH 
LT 72 

EMD 


TO PENTL :SIDE :ANG 

IF :SIDE « 2 [STOP] 

FD :SIDE 

LT :ANG 

PENTL :SIDE - .38 :ANG 
END 


TO PENTP :SIDE : ANG 
IF :SIDE < 2 [STOP] 


Listing 2 continued on page 134 


Everyone knows that the 
IBM Personal Computer" does a ter- 
rific job of storing and manipulating 
facts and figures. Unfortunately, 
drawing conclusions from this infor- 
mation requires printed reports often 
running into the thousands of 
numbers. Now, however, you can use 
FAST GRAPHS" to replace all those 
numbers with one simple co unders- 
tand, pleasing to the eye, graphic 
report. 


PICTURE'S 


FAST GRAPHS is the 
most recent addition to Innovative 
Software's EXECUTIVE SERIES™ It 
converts the numbers from Visicalc* 
DIF" files, manual entry, or our 
EXECUTIVE SERIES packages, 
including REM: ІШ into “graphic 
reports? Graphic reports may be 
viewed on your color monitor or sent 
to any popular graphics printer or 
plotter. A graphic report can have 
scatter or line charts, pie charts, and 
two or three-dimensional bar charts, 
etc., all of which may be customized 
by the full graphic editor. This same 
editor may also be used to paint and 
draw characters or shapes to be 
overlayed on a graph. 


If your meetings seem to be 

“bored meetings" rather than Board 
Meetings, then FAST GRAPHS is 
for you. FAST GRAPHS" turns dull, 
boring, printed reports into exciting, 
colorful “graphic reports" Visit your 
local IBM dealer today for more in- 
formation about FAST GRAPHS "55d 
our other products. Or give us a call. 
Either way, you'll be drawing colorful 
conclusions in no time. 


M acce . 


9300 W. ПОҰҺ St., Suite 380 
Overland Park, KS 66210 
913/383-1089 

Telex 209542 


Circle 217 on inquiry card. 


Rugged, simple, dependable. 


RCA Interactive Data 
Terminals as low as $236... 


Reliable, portable RCA VP 
3000 series Interactive Data Ter- 
minals feature: video and audio 
, output; color-locking circuitry for 
sharp color graphics and rainbow- 
free characters; reverse video; 
tone and noise generator; 20 and 
40 character formats; resident and 
programmable character set; LSI video and microprocessor con- 
trol. All have a unitized 58-key, 128 character keyboard with flexi- 
ble membrane switches, plus the features of the ASCII Кеу- 
boards below. 


VP 3501 Videotex Data Terminal. (Shown) Built-in RF mod- 
ulator and 300 baud direct-connect modem. Ideal for time sharing 
data base applications. Works with standard TV or monitor. Also 
пзе ansion interface апа 16-key calculator keypad. As low 
as АЫ 

VP 3303 Interactive Data Terminal. Similar іо VP 3501, 
without modem or calculator keypad. Has selectable baud rates 
and RS232C/20Ma current loop interfaces. As low as $246." 


VP 3301. Same as УР 3303, without RF modulator. As low 
as $236." 


...апа RCA ASCII Encoded 
Keyboards as low as $53." 


RCA VP 600 series ASCII key- 

boards feature: flexible membrane Ре | 
keys with contact-life over 10 mil- © 
lion operations; unitized keyboards 
are spillproof, dustproof with finger 
positioning overlay and positive 
keypress; 2-key rollover circuitry; 
tone feedback; high noise immunity CMOS circuitry; 5V DC oper- 
ation d 58-key, 128-character keyboard, selectable "upper 
case only." 


VP 616. EIA RS232C compatible, 20 mA current loop and 
TTL outputs; six selectable baud rates. Standard keyboard plus 
16-key calculator. As low as $84." 


VP 611. Similar to VP 616 with 8 bit parallel output. As low 


as 


ae Same as VP 616, less calculator keypad. As low 
as М 


VP 601. (Shown) Same as VP 611, less calculator keypad. 
As low as $53." 


To order, or for more information, call toll-free 800-233-0094. 
In PA, 717-393-0446. Or write: 


HCA MicroComputer Marketing, 
New Holland Avenue, 
Lancaster, PA 17604. 


*OEM quantity prices. 
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Circle 388 on Inquiry card. 


Listing 2 continued: 


PENTR :SIDE - .38 ANG 
END 


111 


qdadag 
: 
“- 


TPIPOLYR :SIDE * ‚75 
END 


ТО TRIPOLYL :SIDE 
IF :SIDE < 4 (STOF] 
FD :SIDE 

LT 111 

FD :SIDE / 1.78 

LT 111 

FD :SIDE / 1.3 

LT 146 

ТРІРО ҮІ, :SIDE * ‚75 
END 


TO CENTERPIECE :S :A 
FI} :S LT :А 

IF :S < 7.5 [STOP] 
CENTERPIECE :5 - 1.2 :A 
END 


of the inputs to the FD and BK com- 
mands by two. 

We produced our completed design 
on a Houston Instrument Hiplot plot- 
ter using a plotter-interface procedure 
written by Peter Cann. You can ob- 
tain these instructions from Logo 
Computer Systems (368 Congress St., 
Boston, MA 02210). Unfortunately, 
this interface procedure will work 
only with Apple Logo. 

As you can see from figure 10, our 
design compares pretty well with the 
original. The important point of this 
exercise is that a complex design can 
be broken down into simpler com- 
ponents. And this approach, which is 
part of the basic philosophy behind 
Logo, can be used to solve practically 
any problem, 8 
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In an age when new standards are constantly emerging, 
one disk consistently meets or exceeds them all. 


Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality. No matter 


who establishes it. We've earned this universal supe 


rlority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

Your benefits are many. 
Take the perpetual problem of 
drop-outs. A drop-out is a tiny 
defeci that wastes time and 
degrades computer accur- 
acy and performance. Now | 
that you understand what a 
drop-out is, forget It. Maxell 
disks don't have any. Each 
disk comes to you certified 


Maxell. The Gold Standard. 


drop-out tree at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed tofind weak points and wear. 
We couldn’ t. And you won't. 

There 15 а Maxell disk for the 
floppy system you use, or plan 
to use. Check your computer's 
instructions. Or write for our 


Maxell |)! T 


n. complete, highly informative 
or Oh | brochure. 
FHe | 
| | When you set the Gold 
| Standard as your level of 
g= | quality, you'll benefit from 


improved disk performance, 
immediately. Bank on if. 


maxell. 


Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020 


THE FIRST AND ONLY 
BOARD YOUR IBM PC 
MAY EVER NEED. 

Your IBM personal computer is a very 
versatile piece of equipment. Perhaps 
more versatile than you realize. New 


applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. 

Quadram has been shipping IBM boards 
with each of the Quadboard functions 
on separote boards since December, 
1981. They are still available os seporates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future | 
expansion. And they all come with o 
one year warranty from the leader in 
technology applications. 
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256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, full parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection. The dip switches 
also allow it to be addressed starting 
on any 64K block so that it takes up only 
as much as it has memory installed. 
Memory access and cycle time naturally 
meet all IBM specifications. 
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ру Quadram you can keep your options 
open for tomorrow's technology. Following 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may not 
even be able to contemplate today. 
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CLOCK/CALENDAR. 

Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock and 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-board battery 
keeps the clock running when the 
computer is off. 
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ALL ON ONE BOARD 


Now you can utilize all the PC’s capacity 
with Quadram's extremely flexible con- 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level languages. It's a full-size 
board that can be inserted into any free 
system slot and if even includes a card 
edge guide for securely mounting the 
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With Quadboard you receive not only 
hardware but extensive software at no 
extra cost. Diagnostics, utilities, and 
Quad-RAM drive software for simulating 
а floppy drive in memory (а super-fast 
SOLID STATE DISK!) are all part of the 
Quadboard package. 
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PARALLEL PRINTER 1/0. ASYNCHRONOUS (RS232) INCREDIBLE PRICE! 


A 16 pin header on Quadboard is used 
for inserting a short cable containing a 
standard DB25 connector. The connector 
is then mounted in the knock-out hole 
located in the center of the PC back- 
plane. The parallel port can be switch 
disabled or addressed as Printer 1 or 2. 
No conflict exists with the standard 
parallel port on the Monochrome board. 
The interna! cable, connector and 
hardware are all included. 


COMMUNICATION ADAPTER. 

Using the same chip as that on the IBM 
ASYNC board, the device is software 
progrommable for boud rate, character, 
stop, and parity bits. A mole DB25 
connector located on the back connector 
is identical to that on the IBM Async 
Adapter. The adapter is used for 
connecting modems, printers (many 
letter quality printers require R5232), 
and other serial devices. Switches 
allow the port to be configured as COMI 
or COM2 and the board fully supports 
IBM Communications Software. 


Priced at $595 with 64K installed, $775 
with 128K, $895 with 192K and $995 
with 256K. 

ASK YOUR DEALER. 

All products are sold through local 
personal computer dealers. If yours 


does not stock Quadram, 
please ask him to call us | 
at (404) 923-6666. РАБ АА 
~ CORPORATION TPIT SS 
муы 


4357 Park Drive/Norctoss, ба 30093 
Circle 375 on Inquiry card. 


Software Review 


The Graphics Magician 
Easy Animation with the Apple II 


Pete Callamaras 
AFIT/LS 
Wright-Patterson AFB, OH 45433 


Suddenly, the lifeless blob grew legs! And then slowly 
it rose and made its way across the room, It paused as if 
seeking something and then, with a heart-stopping lurch, 
turned and came straight for me! The creature grew 
taller, opened a mouth that wasn’t there just a moment 
ago, and charged... . 

Wow! I had just finished the test run on my first little 
adventure with an animated character on my Apple II, 
and it worked, Now, don't get the idea I'm a great 
graphics programmer—no way! And І didn't create this 
animated character the old tedious way with graph 
paper, pencil, and a shape table. I was using a program 


from Penguin Software, which is aptly titled The 
Graphics Magician. 

The Graphics Magician is a graphics-generating system 
that allows both the rank novice and the advanced pro- 
fessional programmer to produce professional graphics 
images on the Apple II or Apple II Plus. In fact, Penguin 
Software claims that it was used to produce the games 
Congo and Goldrush (by Sentient Software). Basically, 
The Graphics Magician is an extension of other Penguin 
products, namely, The Complete Graphics System and 
Special Effects. Sections of these two programs have been 
included in The Graphics Magician, albeit in modified 


ТИЕТИН 
Факты 


| 
Н 
22 


Iri 
els bees 
LL LL 


осо» 
ЕТТТ 


и 
ut ‘i 
PAs Ld PEAS 


"DC 
Quiz 


Photos 1 and 2: Two examples of pictures that can be created with the Picture/Object Editor of The Graphics Magician software 
package. Hundreds of these pictures can be stored in compressed form on one disk. 
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а -РМАТМЕ! 


| Mass Storage for your Apple II" has always been a problem. On one 
папа, there were the exotic, expensive hard disks with no cost efficient 
drive lacked the 


means of backup. On the other hand, the Apple flop 
| and storage demanded by today's professionals, 


Vista’s V1200 offers both at an incredibly attractive price. 
'he removable VistaPak cartridges offer 6 Megabytes of 
movable storage each and can be backed up like a floppy. 


Now hard disk storage and speed can be yours with the 
1dded capability of interchangeable media. The V1200 
simínates t the worries of head crashes, drive alignments, 
ost data, or backup with a new application of field-proven 
Toppy technology. 


each. Selection of the diskette is made by the рако 


proper diskette and loads it 
into the drive accurately. 
The drive senses improper 
loading, and reclamps the 
diskette automaticaily. 


MICROSTEP SERVO CON- 
TROL the drive automaticall 
calibrates itself to eact 
diskette individually, assur- 
ing interchangeability of 
media between drives, and 
making drive alignment a 
task of the past. Our special 
Servo can move in increments 
as small as 1/100th of a track, 
and even track diskettes 
recorded off-center. 


| ICROPROCESSOR CONTROLLED SPINDLE speed ensures 
accurate recording and retrieval of your valuable data. 


The Vista V1200 also incorporates features such as; 
utomatic recalibration of the drive if left unused for 2% minutes, 
utomatic diskette storage should the drive door be opened, 
nd power conservation logic to insure no more than one motor 
is operating simultaneously to keep temperature down, and 
reliability high. 


WARE VistaPak cartridges hold 6MB of formatted data each. 

removable cartridge allows you to keep duplicates of your 
aluable data as well as to keep separate paks for your 
ccounting, wordprocessing, spreadsheet and other 
pplications. No other storage device offers more in flexibility 
nd capability. 


Contact Your Local 
Vista Dealer Today! 


WESTERN REGIONAL DISTRIBUTOR: 
Group 3 Electronics 

(213) 973-7844 or (408) 732-1307 
California only |800) 262-1556 


DISKETTE PICKER grasps the 


Circle 472 on inquiry card. 


VISTAPAK CARTRIDGE holds five 5⁄4” diskettes at 1.2 Mega- "m, 


-. A THE INNOVATIVE VISTAPAK 
| CARTRIDGE CONCEPT 
6MB PER CARTRIDGE 


The Vista 1200 system uses an advanced DMA сог rolle 
insure data integrity, and to keep data moving at the maxir 
possible rate. 


Included with every system is software for Apple DOS 3.3" 
Apple PASCAL™, and MICROSOFT CP/M™. Also included Б 
Quickcharge, our proprietary, high-speed enhancement to 
3.3, enabling a 5x speed increase. 


OTHER STORAGE DEVICES VS. VISTA V1200 


APPLE HARD 1200 
DISK 
you're not quite convinced yet. The best feature of 
the \/1200 is that it is priced significantly below the competition: 
$1549.00 (| mfgr. sugg. list], and is available from your Local 
Dealer. See one today. 


APPLE HARD VI200 
DISK 
Maybe 


COMPANY, INC. 


1317 E. Edinger / Santa Ana, CA 92705 
(714) 953-0523 (800) 854-8017 


Prices subject to change without notice 
"Apple Computer Co. fac. 


Г. 
{ 
| 
| 


PHONE 


PETE and Sofiwarg beng vnd. 


CITY. STATE and Zi 


send today for our NEW full-color 
56-page catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 
We will also send our FORMS 
SELECTOR GUIDE, to help you find the 
right forms for your software. 


e Quality products 
at low prices 
* Available in small quantities 
* Fast Service 
е Money-Back Guarantee 
al 


Convenient TOLL-FREE 
ordering 


Fast Service by тай or. . . PHONE TOLL FREE 


1+ 800-225-9550 
Mass. residents 1+ 800-922-8560 
8:30 a.m. fo 5:00 p.m. Eastern Time Monday — Friday 


wast тин a лан comput lams calaieg 40; 


y 


Lc fier Form = 


78 Hollis Street, Groton, Massachuselts 0147! 
А division of New England Business Service, Inc. 
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At a Glance 


Name 
The Graphics Magician 


Type 
Graphics-generation system 


Manufacturer 
Penguin Software 
830 4th Ave. 
Geneva, IL 60134 
(312) 232-1984 


Price 
559.95 


Authors 
Mark Pelczarski, David Lubar, and Chris Jochumson 


Format 
54-inch floppy disk 


Language 
6502 machine language 


Computer 


Apple Il with Applesoft or Apple 1 Plus, 48% bytes of memory and 
one disk drive 


Documentation 
32-раде manual 


Audlence 
Novice or experienced user with an interest in graphics 


form. The result is a very nice package for the Apple. 

Many personal computer owners purchase the Apple 11 
because it gives high-resolution graphics and color 
capability. But learning to use the Apple graphics 
capability well is not easy, and reading the necessary 
documentation is quite a time investment. This is why a 
program like The Graphics Magician is like manna from 
above, You don't have to go through a lot of agony to 
start putting animated graphics into your programs. 
Now, using The Graphics Magician is not a substitute for 
a good understanding of how the Apple puts those super 
images on the screen, nor will it take the place of good 
homework. But it will coax you into learning more 
because you can start producing high-quality images 
almost immediately. 

The Graphics Magician has three major features: 


eThe Animation system, which you use to draw a pic- 
ture, move the resulting image around the screen, and 
give the image its screen animation characteristics. 

e The Picture/Object Editor, which allows you to store 
many other pictures on a single disk and easily add colors 
to them. 

e The Super Shape Editor, which you use to control the 
size, scale, and rotation of the shapes you have previous- 
ly designed and stored in the Apple shape tables. 


Circle 322 on Inquiry card. ==} 


NEC's crisp, clear, high-performance JC1203 RGB color monitor, an МЕС s classic 181201 green monitor. опе of microcomputng’s 
industry standard. Also available, the JCI 20! composite video version. performance legends. Easy on rhe eye, and the checkbook. 
= ^. 


net таси ROW 
— | MXCTIOK os |. өм їз mmu chapes йм belon MN "s 
t m eoe TAN mesi т маа rem ETUR 
| теу 41 — (le start at Ue begining. ые 


ш 019407 = 


пт |) 


HH HMH A FN O FN FF LF Lud ÛÛ ê jê га 
Mew реда Ф) г бас Ф 


azî 


Our impressive new МЕС dot matrix printer Parallel interface, 100cps, 2K buffer. pin or friction 
feed. Stunning performance and compatibility in the hottest new peripheral of the year. 


Give your IBM system some NEC, 


and watch its performance soar. 


Peripherals from NEC can make almost any — Shack, and Atari * computers, not to men- 
computer system better. tion our own outstanding NEC PC-8000 
Our sparkling new JC1203 color series. Also available is a brand new, ex- 
monitor is plug and pin compatible with the tremely low cost, NEC green monochrome 
16-color IBM® PC, and delivers the bright, monitor, the JB1260, perfect companion 
sharp, clear, and stable screen image for for an Osborne®, for instance. 
which the entire NEC line has ۱ p Ask your dealer for a dem- 
long been famous. Similar com- | >? /)]), onstration. Or write us 
patibility is available to 4 e 3 at 1401 Estes Avenue, Elk 


owners of Apple 119, Radio t) ШІ n ) ر(‎ 24 Grove Village, IL 60007. 


Productivity 
at your fingertips ~ 


EC ec Home Electronics (U.S.A.), Inc. 
Personal Computer Division 


Nippon Electric Co., Ltd., Tokyo, Japan 


There are also some additional utilities on the disk that 
will come in very handy during your sojourn into the 
world of graphics design and display. A binary transfer 
routine will be particularly useful to you. 


Animation 

Basically, the four steps you will want to take in 
animation are to draw something, make it change its 
shape in some pattern, make this changing shape move 
across the screen, and have the movement performed as 
smoothly as possible. 

Now let's look at these operations and see what Тһе 
Graphics Magician can do for you, The first two opera- 
tions are handled by a module called the Shape Editor. 
The third operation is performed by a Path Editor. And 
an Animation Editor takes care of the fourth operation. 


The Shape Editor. First, you actually draw a desired 
shape. It's rather simple; you move the cursors around 
the screen via the familiar I, J, K, and M keys. What's not 
familiar is that there are seven cursors on the screen, and 
each one can be controlled individually or in any com- 
bination of the seven. You use these to produce what are 
called preshifted shapes, This means that you can draw 
seven slightly different shapes to give your creation the il- 
lusion of movement, and later you can move this set of 
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shapes around the screen using another module called the 
Path Editor. 

A good example of the illusion of movement is a game 
called Threshold (from On-Line Systems). In the game, 
the first screen is filled with birds that not only move 
around but flap their wings at the same time. The flap- 
ping movement is created by using the preshifted shapes, 
and the birds' basic flight pattern is handled by the Path 
Editor. 

I found it easiest to draw the basic shape with all seven 
cursors, then put the individual differences on each shape 
one at a time with individual cursors. This keeps all seven 
shapes in precise relation to each other, 

1 should also mention that there аге two methods of 
making a shape: the point method, through which you 
draw the image point by point, and the block method, 
which uses large groups of points called blocks. You can 
choose whichever is applicable to your new creation. 

Once all of your drawing is done, you naturally will 
want to save the image. But first you must compile it. To 
do this, hit one key (C) and enter the height and width of 
your shape by following the prompts. After the shape is 
compiled, you can test run it to be sure it looks the way 
you want it to. Then you can save it, On the first at- 
tempt, it may seem a bit awkward, but after about 10 
minutes you will get the hang of it. 

The Path Editor. This is a relatively simple module. 
Once you have drawn your figure, you use the Path 
Editor to tell it how to move across the screen, This in- 
cludes horizontal, vertical, and diagonal movement, both 
across the screen and "wrapping around" at the edges if 
you wish. You specify a starting point For a reference and 
then simply trace the path it will follow. You can choose 
the number of directional] units the figure will move in 
and can "mix and match" as you desire. Several hints are 
also offered in the manual on how to save memory by 
making small paths and then combining the small paths 
into larger ones. 

The Animation Editor. This editor puts zip into the 
graphics. As you know, animation is achieved on a video 
screen by quickly drawing new images. The Graphics 
Magician gives you four methods for doing this. The 
simplest ta grasp is to draw a figure in one place, then 
completely erase and draw it again in a different place. 
This results in a somewhat jerky movement. In another 
method, only that part of the figure that needs to be 
erased is erased. The result is a smoother movement. The 
two remaining methods are concerned with background, 
and each of the four has its own advantages and disad- 
vantages depending on the type of graphics you are do- 
ing. You have to make trade-offs between speed, storage 
requirements, flicker (presence or absence), shape restric- 
tions, and finally whether or not you need to detect colli- 
sions (such as your shape getting shot). Again, the 
manual covers these requirements in understandable 
detail. 

Using the Animation Editor is relatively simple. You 
enter the animation method you want to use, the shape 
and its path, and other data you desire, Once you have 
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saved these animation instructions, all that’s left is to run 
it. This can be done with a very simple four-line BASIC 
program. 

The possibilities are very aptly demonstrated by Space 
Invader-type games in which you have several different 
shapes, which are all moving across and down and being 
deleted when a collision is detected (i.e., you hit one), 
and yet they keep coming. Then when one set of invaders 
has been eliminated, another set is drawn lower on the 
screen, and they start their parade of destruction again. 

] found myself doing all sorts of interesting things with 
the program after playing around for only about an hour. 
You really will be pleased at the amount of contro] you 
have over the entire action on the screen. 


The Picture/Object Editor 

In addition to these animation capabilities, you have 
two other modules at your disposal, The Picture/Object 
system allows you to draw several nonanimated images 
that can be “compressed” for efficient disk storage. An 
Apple normally requires 34 sectors of disk space per pic- 
ture, but you can reduce this to 2 or 3 sectors per picture 
(although extremely complex images might take 5). Thus, 
you can save hundreds of pictures on one disk in com- 
pressed form. You can imagine just how useful this can be 
when you use graphics in an educational environment or 
in an adventure game. There are very few limits to worry 
about. You can put objects anywhere on the screen, have 
them moving all around, and call on a remarkably large 
group of pictures for display. The manual gets somewhat 
technical on this point, but the authors make it as easy as 
they can for you. 

The Picture/Object Editor also has fairly powerful col- 
or capabilities. Penguin has included 8 paint brushes and 
108 colors along with an improved color-fill routine from 
its other packages (The Complete Graphics System and 
Special Effects), The combination of these features makes 
coloring your pictures very easy. 


The Super Shape Editor 

The last major feature, the Super Shape Editor, is ac- 
tually an extension of the Apple's shape tables. Using this 
function, you can change color and scale of graphics im- 
ages stored in Apple shape tables. You can put a large 
number of shapes into memory, and each shape's scale 
and rotation can be individually controlled. Of course, 
because you're working in Applesoft with the Super 
Shape Editor, things are slowed down somewhat. Think 
of the Super Shape Editor as an interface between the 
normal shape table and the screen. (Applesoft routines 
are interpreted by the Super Shape Editor, and the final 
result is then sent on for display, much the same way as 
commands are screened by DOS before being acted on by 


the Apple.) 


Other Features 
Now that I've covered al] the major systems and their 
subsystems, it's time to talk about some nice extras 
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thrown in. These consist of a demonstration of The 
Graphics Magician showing how the various features all 
play together, an animated alphabet ready to be used im- 
mediately in your endeavors (ог modified if you wish), 
and finally a binary transfer utility that not only moves 
your binary files between different disks but also gives 
you the starting address and length of your binary pro- 
gram. This one utility will probably come in handy in 
any of your other programming efforts. 

I should also mention the somewhat refreshing and 
unusual attitude of Penguin Software regarding The 
Graphics Magician and other products: the disk is un- 
protected! You can make as many backup copies as you 
need. This also means you will have access to the source 
code. I would like to congratulate the people at Penguin 
for looking ahead and thinking about the user. For a 
change, a program is not hard to work with or fragile due 
to some esoteric protection scheme. J also think this ac- 
tion led to the relatively low price of this program. When 
you've used it for a while, you will really appreciate its 
cost/usefulness ratio. 

The manual is nicely written, although I did find it tar- 
geted a little more toward the advanced user. [he infor- 
mation will make even the novice fairly proficient, but 
you will want to supplement the manual with outside in- 
formation on the Apple and its high-resolution color 
graphics system, 

1 do have a complaint about the manual, and it applies 
to the majority of manuals I have seen. Sometimes the 
most basic information is not included under the assump- 
tion that it is too basic. 1 had a problem the first few times 
] tried to get from one module of the program to another, 
It seemed to me it took a long time to ferret out that sort 
of basic information. 1 also would have liked a reference 
card or at least a single page with the different commands 
and their abbreviations. That would have made the pro- 
gram a little easier to use. 


Conclusion 

The Graphics Magician from Penguin Software is a 
superbly done graphics system that greatly simplifies 
putting high-resolution graphics into your own Apple 
program, It is a fairly simple-to-use program that should 
appeal to both the novice and advanced Apple user. You 
can use the resulting graphics in any level program you 
wish. 

The First application that comes to mind is games, but 
the simplicity of the program makes it even more attrac- 
tive for educational purposes. The ability to store many 
different images, each with different movement patterns 
and all on a single disk, makes this program even more 
valuable. 

Overall, 1 would recommend The Graphics Magician 
to anyone wanting to work with the Apple's high- 
resolution graphics for whatever purpose, even if it's only 
to play games. The program's smoothness, simplified 
animation, and flexibility give credence to the name 
"magician." This is definitely a program Apple users 
should have in their software library. 8 
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became the number one independent 
supplier of CRT terminals in a very 
competitive marketplace. 

We did it by designing and build- 
ing terminals with more performance, 
reliability, features and functions than 
the competition. 

But at a lower price. 

Now TeleVideo has entered the 
even more competitive microcomputer 
marketplace. And we intend to 
repeat that success with the same 
basic philosophy: 

By providing big system perfor 
mance and features. And TeleSolutions 
—a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 
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priced computer. 
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Cambridge Development Lab’s High-Resolution 
Video Graphics System 


James R. DeKock 
University of Wisconsin 
Nuclear Engineering Department 
1500 Johnson Dr. 
Madison, WI 53706 


Cambridge Development Laboratory of Watertown, 
Massachusetts, markets a high-resolution graphics sys- 
tem that enables 5-100 computer owners to access some 
of the sophisticated graphics software used in many 
mainírame and large minicomputer installations. Used 
together, the Massachusetts firm's GGEN software and 
HR series video-graphics board have the unique capacity 
to emulate many of the attributes possessed by Tektronix 
series 4010 terminals. 

Probably the most striking feature of the HR-X/GGEN 
system is its ability to create graphics displays from the 
command codes produced by Tektronix PLOT-10 soft- 
ware, This article will briefly introduce the hardware and 
software products which form the foundation of the CDL 
(Cambridge Development Laboratory) high-resolution 
graphics-terminal emulator system. 
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The HR-X Graphics Interfaces 

CDL's model HR-1 monochrome, raster-scan graphics 
interface represents the entry level of a multitiered 
hardware-product line; it can easily be expanded to the 
top-of-the-line model HR-4C, an interface capable of pro- 
ducing 4096 colors. (Of this number, a user-selectable 
subset of 16 colors may be displayed at any given time.) 
Intermediate products produce fewer colors (or ргау- 
scale levels on black-and-white monitors). 

Containing 327,680 bits of programmable memory, all 
HR-X interfaces produce displays with a minimum reso- 
lution of 640 horizontal by 482 vertical pixels (picture ele- 
ments) cells. Vertical] resolution can be increased, de- 
pending on video-monitor characteristics, up to 507 pix- 
els with one HR-X modification. 

The HR-1 is composed of three 5-100 boards: the first 
controls the interface to the host computer, the second 
controls the display memory and its refresh circuitry, and 
the third contains output logic and 40K bytes of program- 
mable memory for storing the displayed image. 

Expansion beyond the monochrome HR-1 level is ac- 
complished by installing up to three additional copies of 
the output logic and memory board. Each memory board 
stores 1 bit of information per pixel. An HR-1 graphics 
interface, with its single memory card, can control only 
whether each pixel is on or off. Color or shading capabil- 
ities require an interface that stores 2 or more bits per 
pixel. 

With the 4 bits per pixel stored by the HR-4C color in- 
terface, the programmer can specify any of 16 possible 
logical colors for each pixel in the display. Each logical 
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words-within-words, and 
unexpected symmetries, these 
compositions create a fresh 
way to look at the alphabet. 
The text includes the visual 
principles of symmetry, letter- 
ing, and problem solving that 
are basic to these images. The 
author also draws parallels to 


ISBN 0-07-034546-5 
128 pages 
softcover 

over 50 illustrations 


BYTE Books 

À 70 Main St., 
i Peterborough, N.H. 
НЩ. 03458 


INVERSIONS 


by Scott Kim 


"Kim is che Escher-of-the alphabet. Не has created 
a new art form that blends beauty and ingenuity and 
has made it so clear to us that we can try it 
ourselves if we so desire. It may well become the 


new amusement of the literate. '' Issac Asimov 


"Scott Kim has perfected a personal art form— one: 


with grace, elegance, subtlety, and surprises. 
Douglas Hofstadter, author 
Godel, Escher, Bach: an Eternal Golden Braid 


''...sure to dazzle and delight anyone to whom 
writing is dear."' 
The New York Times Book Review 


"Scott Kim's [nversions...is one of the most 
astonishing and delightful books ever printed." 
Martin Gardner Scientific American 


a catalog of calligraphic cartwheels 


Backword by 
Jef Raskin 


related exercises in percep- 
tion in such diverse areas as 
art, music, word play, and 
mathematics. Scott Kim's 
original inversion designs first 
appeared in Omni magazine, 
inspiring an overwhelming 
reader response. An 
irresistible challenge, invertible 
writing appeals to everyone 
who loves beauty in 
mathematics and design. 
Scott Kim is a doctoral stu- 
dent in Computer Science at 
Stanford University. 


$8.95 


At a Glance 
HARDWARE 


Name 
HR series, high-resolution graphics interface’ The Dynamic 
Blackboard 


Use 
Production of raster-scan video displays using any combination 
of text, special characters, or graphics 


Manufacturer 

Cambridge Development Laboratory 
36 Pleasant ©. 

Watertown, MA 02172 

(6517) 926-0869 


Price 
НЕ»! [black-and-white] $1200, HRAC (4096 colors; 51175, 
intermediate products available 


Dimenstons 
3 to ё standard-size 5-100 boards 


Features 

High-resolution 640- by 4B2-pixel displays; HR-| system can бе 
upgraded by adding additional display memory, HR-X hardware 
can produce displays at the rate of nearly one-half milion pixels 
per second; includes CGEN software to produce hard copies (see 
Documentation below} 


Hardware required 

5-100 computer and video monitor (black-and-white monitors 
must have composite video, RS-170, input; color monitors тау 
optionally have the timing signal input separate from the display 
signal]; minimum 12-MHe bandwidth 


Software required 
User-written programs and/or CDL routines (supplied an B-inch 
CP/M-formar floppy disk with the purchase of HR interface] 


Hardware options 
Light pen: $100 


Software options 
GRASK 5225, GGEN (see summary below] 5300, Graphpac 
(a plotting program]: $300; 3D Package by Sublogic: $200 


color points to a corresponding color-intensity level. This 
level is found in a user-programmable translation table 
located on each memory board. The intensity level 
selected from the table is fed to the DAC (digital-to- 
analog converter) located on that same board. The DAC 
subsequently drives one of the electron guns found in a 
color monitor, thus creating a physical color. Each 
logical color is made of three different intensity levels, 
through not necessarily the same level, for each of the 
red, green, and blue electron guns. 

The mode! HR-4C can simultaneously drive one color 
and one black-and-white video monitor. The HR-4 inter- 
face, which also uses a total of 4 memory boards, dis- 
plays 16 shades of gray and can be upgraded to a HR-4C 
color system if desired. The manual accompanying the 
graphics boards includes about 20 pages devoted to 
schematic diagrams, parts lists, and theory of operation. 
The HR-1 interface is shown in photo 1. 
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Documentation 

|22-раде Manual includes schematic diagrams. teary of opera- 
tion, and utillry programs written in assembly language. A CDL 
technical note describes a hardware modification to Increase the 
verücal-display resolution to as high as 507 pixels, depending on 
the type of video monitor used. A 46-раде service guide: $25; 
diagnostic disk (12 programs on an B-inch СР/М-Гоғта: floppy 
disk}: $15; newsletter: free of charge 


SOFTWARE 


Name 
GGEN, graphics terminal emulator 


Type 
Utility; used with HR series of graphics boards 


Manufacturer 


Camoridge Development Laboratory 
36 Pleasant Sr. 


W'alertown, МА 02172 
(617) 926-0869 


Price 
$300 


Format 
-anch floppy disk, CP/M format 


Language 
GGEN is supplied in page-relocatable format: converted to 
executable form by support programs supphed on the GGEN disk 


Hardware required 

Any 5-100 computer with 280 processor using СРАМ (or CP/M-like| 
operating system, CDL's HR-X graphics interface ts required; a 
modem тау be needed to link with a remote mainframe com- 
рме” running PLOT-10 and to maximize GGEN usefulness 


Documentation 
25-page manual 


Audience 

Anyone who wishes to use Tektronix PLOT-10 applications soft- 
ware or other software that can drive Tektronix 4010 series ter- 
minats 


Controlling the Interfaces 

The graphics memory of the HR-X interface is not con- 
nected to the 5-100 bus's address lines. Instead, access to 
the graphics interface is through eight contiguous, user- 
selectable input and output ports. 

An internal 19-bit register, the cursor, contains the ad- 
dress of one screen location. This HR-X register is set by 
sending the desired cursor address to the appropriate 
ports. The current cursor location can be determined at 
any time by reading the same ports. 

A second internal register is 4 bits long and is called the 
cursor-data register. The value placed in this register by 
the user's program is written to the screen memory ad- 
dress specified by the cursor, with each of the register's 4 
bits directed to a different memory plane (i.e., the mem- 
ory boards). If fewer than four memory boards are in- 
stalled, the corresponding bits of the register are ignored. 
Expanding the system to include more colors or gray- 


Interested in the 
IBM Personal 
Computer? 


f you're interested in 
the IBM Personal 

| Computer then you 
need PC magazine. 
PC magazine is the 
Independent Guide to IBM 
Personal Computers. Each 
issue is packed with 
information for everyone 
interested in IBM Personal 
Computers. 

PC magazine tells you how 
to put together the best IBM 
"PC" system and then how to 
get the most out of it. Each 
Issue brings you hundreds of 
coloriul pages of evaluations, 
insights, and straight talk from 
respected experts— 
professionals in computer 
science as well as writers, 
businessmen, lawyers, 


Computer clubs, events and 
publications. 

For a limited time, you can 
subscribe to PC at NO RISK 
and still receive a 2596 


| discount off the newsstand 


price. Enter your subscription 


now. If not fully satisfied when 
you receive your first copy of 
PC, simply return your mailing 
label within 15 days for a full 
refund. 


This is the 
magazine 
that tells you 
all about it. 


йшата 


educators, and many others. Name 
PC covers software, Address 
Қ ba ee and City Slats Zip 
аа да Арын фл П 6 іѕѕџеѕ/ $14.50 Û 12 issues/$27.00 (О 24 issues/$46.00 


importance to the thousands 
of IBM Personal Cornputer 
users who read it. To ensure 
that we give you the 
information you need, PC 


O MasterCard [ 1 Bill me 
expires 


CJ Check enclosed ÛÎ visa 
Card # 


ПІ already own an IBM "PC" 


LJ 1 am thinking about buying one 
Phone Credit Card Orders to: 


includes a special “Ивег-іо- PC Magazine (Toll Free Number) 
Т А 1528 Irving St., California: В00/792-0990, ext. 1136 
User" section, as weil as а SF. CA ian All Other States: 600/227-3800, ext. 1136 


"PC Wish List", and news 
about IBM Personal 


0072 
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Photo 1: Cambridge Development Laboratory's HR series of raster-scan video graphics boards. These boards produce high-resolution 
(640 by 482 pixels) video graphics. The user has software access to а 640- by 512-pixel graphics memory, and the 5-100 system is 
capable of plotting at a rate of nearly 500,000 pixels per second. The HR-1 monochrome interface, pictured here, is cornposed of three 
5-100 boards. If the user later requires gray-scale or color capabilities, additional memory boards may be added. CDL has named its 
HR-series product line The Dynamic Blackboard. (Photograph by CDL.) 


scale levels does not affect the operational speed of the in- 
terface, and software commands are designed to adapt 
readily to the hardware actually present. 

The 8-bit crawl command, the basic instruction for 
reading from and writing to the screen memory, causes 
three distinct operations. First, the contents of memory at 
the present cursor location are read; the computer may 
optionally determine what was on the screen before the 
instruction is completed. Next, the 4-bit contents of the 
cursor-data register can be written to screen memory. 
Finally, the cursor is rrioved one step in any of eight direc- 
tions, 

The write-byte command permits eight consecutive 
crawl commands in the same direction to be performed. 
The write byte instruction consists of Os and 1s that have 
control over whether or not the contents of the cursor- 
data register are to be written to the eight successive 
screen memory locations, 

The cursor adjust command may be used to move the 
cursor 1 to 16 steps in any of the 8 compass directions. 
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The auxiliary command is used to clear or set the display 
to a desired state, scroll the screen up or down, or reset a 
light-pen flag. 

Using the commands described above is as simple as 
sending a byte to the port associated with each com- 
mand. The HR-X manual provides assembly-language 
source listings for a variety of routines, including one 
that draws vectors on the screen. À hardware service 
guide is also available. 


HR-X Software 

Several software packages are provided with the HR-X 
graphics interface. CGEN, a character-display program 
written by CDL, lets you access three character sets and 
can be incorporated into a CP/M disk operating system. 

Characters are usually displayed in an 8- by 16-pixel 
format, They are created with CDL's character editor, 
and another program, LOADC, installs the character file 
into memory. The DUMPSCRN routine will print the 
contents of screen memory on an IDS (Integral Data Sys- 


TEK 2200 


MULTI-PURPOSE 
OSCILLOSCOPES _ 


THE РЕНҒОНМАМСЕ/ 
PRICE STANDARD 


Tek's most successful 
scope series ever: At $1200-$1450, 
it's easy to see why! 


Wide-range verti- 
cal sensitivity: 
Scale factors from 
100 V.div (10X 
probe) to 2 mV div 
(1X probe). Accurate 


MHz bandwidth 
тот 10 Vidiv to 20 
mV'div; extended 
sensitivity of 2 
mV/divat - 50 
MHz. 


to “3%. Ac or dc 
coupling. 


In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 

the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 

offer at a surprisingly affordable 
price. 


There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 6596. Cut 
cabling by 9096. Virtually eliminated 
board electrical connectors. And 
obviated the usual cooling fan. 


‘Prca FO В Geaverion, OR Price subject to change. 
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Two high-sensitivity 
channels: dc to 60 


Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns'div with X10 
magnilication. 


Delayed sweep 

measurements: 
Accurate to * 3% 
with Single Інте- 

base 2213; lo 

* 71.5% with dual 

lime-base 2215 
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Yet performance is written all over 
the front panels. There's the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


Probes included. 
High-performance, 
positive attachmenl 
10-14 pF and 60 
MHz at the probe 


tip. 


Complete trigger 
system. Includes 
TV field, normal, 
vertical mode, and 
automatic, internal, 
external and line 
sources; variable 
holdolf. 


probes, operating manuals, 15- 
day return policy and full Tektronix 
warranty. 

For 3 pelis purchases, please 
contact your local Tektronix sales 
representative. 


ORDER TOLL FREE 


1-800-426-2200 


Ask for Department 10342 
In the state of Washington, 
Call (206) 253-5353 collect. 


Tektronix 
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. SYSTEM SOFTWARE RACET computes 


SYSTEM SOFTWARE RACET computes 


| Get The Most From Your NEC 


PERSONAL COMPUTER 
With RACET computes Software 
and HARDWARE!!! 
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RACET RK-4/8 MULTIPLEXOR 


Schools — Businesses — Word Processing!!! The RACET MK4.B Mulliplexot adows muttipe 
users 10 share the same mass storage, whether it is floppy disk or (he RACET Hard (пек The 
Multiplexor is fully supported under Ihe RACET ‘Everything’ DOS. Users can work in mixed ROM 
BASIC and CPM Call Compatible modes АЛ users can request information and be writing іо the 
disk simultaneously. The multiplexor not only provides à cost-ellective solution to users requiring 
multiple computers, but also provides the power 0) sharing data. 


4-Port Mux $745 8-Pori Mux $945 
CALL РОВ LOWEST HARD DRIVE PRICES FOR МЕС 


RACET NECDOS FOR YOUR PC-8000 AND PC-8800!! THE "EVERYTHING" 005!!! $225 
Has ROM BASIC mode. Has CP. M» compalibility mode Works in both modes with the КАСЕТ AK 
AG Multiplexor ior shared disk environment. Supports the RACET Hard Disk m both modes and 
optionally wih the Mulhplexor. 

RACET NECDOS does more lor your РС-8001 than any other DOS. I's faster, more есет and 
easier la usa. It's loaded wiih extra features to het you stretch the Wits of your system. 


EMPHASIZES INTEGRITY. NO MOUNT or REMOVE commands. Excellent protection. from 
improper diskette swapping. Fie password protection. 


ADVANCED FEATURES. All DOS funchons and commands may be used directty in a BASIC pro- 
gram!!! Special RUN option allows merging of programs, retaining all variables in memeary 
Fixed binck spanned records, AUTO and DO commands Machine language toads and saves 
MATPRINT and MATINPUT 10 disk. Complete directory All supervisory calls documented and 
avaiable to Ihe machine language programmer. Superzap and Mher extensive ие 
* NEW > ELECTRIC PENCIL * * 599,65 
THE most popular Microcomputer Word Processor in the workd now available on the МЕС!!! Wilh 
many added tealures. Embedded print commands, Print from memory and disk?! Settsble tabs. 
indeni and hanging indent. Parallel, Serial, and Video drivers. DICTAMATIC cassette control tor 
transiating dictaled messages!! And much more!!! Most features of word processors costing five 
ies Нш пасе Runs on 32K of 64K system!" Works in mulli-user environment with ihe RK4:B 
grii! 


* NEW * ELECTRIC SPREADSHEET * * 675 
ABASIC Spreadsheet program tor the РС-8001. Anything you wark wilh columns and rows and a 
calculator belongs on the Electric Spreadsheet Results formatted for screen or pnnter. "What if 
questions answered. РЛ lorecast Personal budge, Real estala Investment Net worth forecast 
Cash flow estimates. Business forms Works on 32K or 64K syslemit! 70 operators plus 
histogram plot, revise spreadsheat layoul, and more. Select preprogrammed operators for line. 
column, of cell calculations Set column widths and number of decimals. Manual and disketie 
chia 22 examples. 
ж NEW + ADVANCED PROGRAMMING BASIC ж * $60 
THE functhons and commands in this package give you extended controt over data and your 
PC-8001 systern. These extensions lo NBASIC provide complete conversion ol lime and dale 
lunctions including days between dates and Julian dates Extended sInng functions include jus- 
tify, Iruncate, center, rolate, translate, shill, pack, and search. Array functions include masked 
search of bolh sorted and unsorted arrays. and inseri зл sorted arrays. 
MULTI-KEY SORT MKS" 550 
SUPER FAST Machine Language In-Memory Soris. Three key sart on 500 elements in 4 sec- 
onds!!! Simple one-line BASIC functions - SORTV and SORTC VERBS Mixed ascanding and 
descending keys 
BASIC PROGRAMMING UTILITIES "BASUTIL' 560 
COMPRESS. EXPAND, PRETTY. XREF Cross Reference Utility Great l'or modeling, debugging 
and (пка BASIC programs. 
KFS-B0 KEYED FILE SYSTEM 'KFS-80' $150 
MACHINE language BASIC ISAM unity provides keyed and sequential access to multiple fies 
Simple miertace to BASIC. Binary vee keyed-lile index system provides rapid access 10 records. 
CONVERT TRS-80" PROGRAMS TO RACET NECDOS 
WITH 'PROTRAN' $99.95 
COMPLETE utilities for file transfer and BASIC program conversion, MOD Ili disketles may be read 
directly; MOD I and il via AS-232. Transier BASIC programs, dala tiles, or machine tanguage (Нез 
NO SUPPORT is provided for conversion of machine language files or РЕЕК 5. POKE's or USR 510 
function on PC-8001. Substantial knowledge of TAS BASIC and NBASIC requied Package 
designed lor software authors. 


AVAILABLE FROM YOUR LOCAL NEC DEALER or from RACET computes 
CHECK. VISA, М/С, С.0.0., R 
PURCHASE ORDER ACET PUT 
LTD. 
Telephones Orders Accepted co MPU [ES ıo 
(714) 897-4950 3330 N Giassell, Suie М Orange, CA 92567 (714) 887-4950 


a TRS-80 15 A TRADEMARK OF TANDY CORPORATION 

e CP'M IS A TRADEMARK OF DIGITAL RESEARCH 

* ELECTRIC PENCIL PENCIL 15 A TRADEMARK OF MICHAEL SCHRAYER 

* ELECTRIC SPREADSHEET 15 A TRADEMARK OF DAN G HANEY 5 ASSOCIATES 
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What Is PLOT-10? 

Since the late 1950s, Tektronix Inc. has developed a series 
of text and graphics terminals primarily for large and 
minicomputer systems. These terminals display incoming 
data as either text or high-resolution vector graphics (drawn 
on a storage-type cathode-ray tube). PLOT-10 is Tektronix's 
package of utility programs that function as the user inter- 
face to the terminal. 

The earliest versions of PLOT-10 allowed FORTRAN pro- 
grammers to create graphics through a series of calls to the 
PLOT-10 library. Numerical data, frequently the endpoints 
of vectors, are converted by PLOT-10 into command se- 
quences that are passed to the display device. This frees the 
programmer from writing the complex subroutines necessary 
to control the display. 

In the past decade, Tektronix has extended PLOT-10 to the 
point that it accepts English-like statements and produces 
highly complex images. It is presently used by a large number | 
of educators, industries, and commerical organizations. 


tems) Paper Tiger printer. The editor, LOADC, CGEN, 
and DUMPSCRN programs, written in assembly lan- 
guage, are included with the purchase or any HK-X inter- 
face. Optionally available is GRASIC, a graphics- 
oriented BASIC built on Processor Technology's 
BASIC/5 and expanded by CDL to drive the HR-X inter- 
face. GRASIC also has the ability to call DUMPSCRN. 


GGEN 

CDL's new GGEN software is a highly versatile pro- 
gram that includes all of CGEN's functions and, addi- 
tionally, provides high-resolution graphics capabilities 
not previously available to S-100 computer owners. 
GGEN can translate Tektronix PLOT-10 terminal-control 
sequences into commands that can be directly executed 
by CDL hardware. This allows you to emulate many of 
the functions of a Tektronix series 4010 terminal with an 
S-100 computer, the HR-X graphics interface, and a 
monochrome or color video monitor. 

CDL's software can optionally scale incoming data to 
compensate for the differing resolutions of the Tektronix 
display and the HR-X. GGEN has Tektronix-like Alpha 
(character display) and Graph modes, and each mode can 
access a menu of functions. Some of the available func- 
tions follow: 


Alpha (text) mode menu selections: 


1. select one of up to three character sets for current use 
2. character overstrike enable/disable 

3. set or clear tab at current cursor position 

4. direct cursor to any screen location 

5, produce a copy of the display on a graphics printer 
6. generate a half linefeed on the screen 

7. clear screen and reset the cursor to "home" position 


Graphics mode menu selections: 


1. select vector type to be solid, dotted, dot-dash, short 
dash, or long dash 
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pay hundreds more for 


a four (as in QUAD) function IBM PC board? 


This may be the only board you need to 
expand your IBM personal computer. Stan- 
dard with three functions; memory up to 
256K, clock/calendar with battery back-up, 
and asynchronous serial (RS232C) port, 
(COMI or COM2). On the same board a 
parallel printer port can be added for an extra 
$50. Ali the options you may ever need if you 
have the color graphics adapter. If you have 
the monochromelprinter adapter, you can 
save the $50, unless you plan to run two 
parallel interface printers. Or you may add 
this option later if needed. 


No corner cutting here 

You may think that since this board costs so 
much less there has to be a catch. The catch is 
you have to put the board in yourself, and set 
à switch to tell your computer the board is 
there. It’s all done in less than ten minutes. 
Our clear instructions with illustrations make 
it a snap. The board is a four layer design with 
rows of nine memory chips for full parity 
checking. Each board is solder masked, silk 
screened, and has gold plated contacts. The 
memory chip locations are all sacketed. All 
components are premium grade, meet IBM 
performance specifications, and are burned 
in and tested prior to shipment. The highly 
rated design is well proven with several 
thousand boards in the field providing reliable 
service. 


How much memory? 

We offer the board with 64K, 128K, 192K, or 
256K of memory. Buy anly the memory you 
need or your budget allows. Quite frankly we 
don't think you can put your own untested 
chips on as cheaply, and ours are prime 41 
chips, burned in , tested, and warrantied for 
one year. We have found the 192K board to 
be the most popular because coupled with the 
64K in your computer this gives you a full 
256K of memory. The board can hold up to 
256K (a total of 320K with the 64K in the 
PC). 


Clock/calendar & clip-on battery 

That round thing in the picture is a lithium 
battery. !t may last as long as five years since 
it is only needed when the computer is turned 
off. Note the holder it is in. The under $4.00 
battery just slips out and a new onc slips in. 


No soldering required as with some other 
clock boards. The clack/calendar sets the time 
and date when your computer is turned on. 
This is done with 3 program which we send 
you on a diskette. The clock on the board is 
set using the IBM DOS commands TIME and 
DATE. 


The offer you shouldn't refuse 

Our spreadsheet offering, SUPERCALC, is 
the best one we have seen for the РС, И has 
all the features of the popular VISICALC 
program, with some extra features that make 
it much more useful and convenient. SUPER- 
CALC will address up to 512K of memory 
and if you order it with your board we will sell 
it to you for the unheard of price of $176. 
This offer is only available at the time you 
order your board. 


When you buy from us? 

Service and support are the keys when you 
buy any product. How many mail order 
companies take the trouble to write their 
own installation instructions? How many 
include schematics with their boards? How 
many offer a diagnostic program for just $10 
that let's you check out your board so you 
don't send it for service until you know there 
really is a problem? Who else charges no 
extra for credit cards, COD fees, or shipping 
charges? How many will face aur acid test? 


The acid test 

Qubie Distributing gives you our 30 day 
satisfaction guarantee on all board purchases. 
If you are not completely satisfied we will 
return the entire cost of your purchase as 
well as pay the postage to return it. [f you can 


get one of our competitors to give you the 
same guarantee, buy any other board you 
think compares and return the one you don't 
like. We're not worried because we know 
which one you'll keep. On top of this we give 
you a one year parts and labor warranty, and 
а one year extended warranty for $50. War- 
ranty repairs are done in 48 hours or we will 
send you a new board. 


FREE SOFTWARE 

SuperDisk and SuperSpooler Software 
lets you use your board as fast accessing 
disk space and as a printer buffer. 


TO ORDER BY MAIL SEND: 

—your name and shipping address 

—memory size. Optional printer port? 

—software and cables you need 

—daytime phone number 

— California residents add 61496 sales tax. 

—Company check or credit card number 
and expiration date. (personal checks 


take 18 days to clear.) 
ez 
TO ORDER BY PHONE: 
(213) 870-3718 or (805) 482-9829 
PRICES: 
64k $375 192k $499 
128k $439 256k $599 


(includes async port, memary, clock/cal- 
endar, SuperDisk and SuperSpooler soft- 
ware) 


OPTIONS: 

Parallel Printer port $50 
Cable for parallel printers $35 
Cable for Modem or Serial Printer $25 
Memory Diagnostic Diskette $10 
SUPERCALC by Sorcim $176 
DBase П by Ashton-Tate $488 
SHIPMENT 


We pay UPS surface charges. UPS blue 
label air service $5 extra, Credit card or 
bank check orders shipped same day. Per- 
эү or company checks take 18 days to 
clear. 


QUBIE' 
DISTRIBUTING 


918 VIA ALONDRA 
CAMARILLO, CA 93010 


Alpha/Graphics menu selections: 


1. select color intensity or gray-scale level 

2. select CRT gun (red, blue, or green) and set with inten- 
sity level specified in Step 1 

3. scale Tektronix coordinates to CDL coordinates 


GGEN defaults to the menu selections that most closely 
match the characteristics of a Tektronix series 4010 ter- 
minal. GGEN can also serve to display text or program 
listings. The HR-X memory can store 26 lines of 80 user- 
defined characters. In addition, GGEN can reproduce 
any screen image of text and graphics on Florida Data 
Corporation's model BNY high-resolution dot-matrix 
graphics printer. 

GGEN is one of eight CP/M-farmat files on the distri- 
bution disk supplied by CDL. The contents of the GGEN 
package and the function of each file are 


GEN.IMG - a page-relocatable file of GGEN code 

EDIT.COM - a program to edit and define character 
sets 

DEFAULT.CHR - an example of EDIT output 

DEFAULT.IMG - default page-relocatable character 
set 

CHR2IMG.COM - converts a .CHR file created by 
EDIT inta an ІМС file 

BUILD.COM - creates a page-relocatable file from 


superBrain Il - CompuStar" Network Systems 


* Excellent dealer & EOM discounts 
e CMC's own national on-site service 
е Той-(гев Ordering & technical assistance 


e Module replacement 
e Advertising co-op 
е After-sale support 


CMC ALSO OFFERS 
е Six-month warranty 
® High resolution graphics 
e» Syslem su training 
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e Optional green phosphor screen 
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directory, diagnostics, disk edilor, communications 
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two Intel-format .HEX files produced by the user's 
assembler 

MERGE.COM - joins various page-relocatable files 
into one ІМС file 

LOADING.COM - transforms an .IMG file into a 
.COM file with all addresses correctly located 


Some of the programs are used in succession to pro- 
duce an executable binary image of GGEN together with 
the user-defined character sets. The programmer may 
specify the starting address for GGEN to be any page 
boundary in memory (i.e., hexadecimal 0100, 0200, etc.). 

A typical configuration with one character set will re- 
quire approximately 4.6K bytes of memory. GGEN may 
be installed as either a part of the operating systern, Func- 
tioning as the CP/M-console output device, or as stand- 
alone code that may be linked to any high-level language 
program capable of calling assembly-language subrou- 
tines. 

The four or five steps required to customize GGEN and 
its default character set to the desired starting address can 
be completed in about 20 minutes. Although CDL pro- 
vides some guidance, integrating GGEN into CP/M will 
require a little time; a working knowledge of CP/M's 
structure and 8080 or Z80 assembly language is highly 
recommended. A significant number of PLOT-10 users 
can be Found in many educational, industrial, and com- 
mercial organizations; thus, the range of potential ap- 
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LOWEST PRICES 
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For Information Call (206)453-9777 
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End $100 Bus Single Board Computer and Memory Confusion 


The S100 bus has come a long way. Intercontinental Micro Systems can help. our super-sophisticated CPZ-48000 single 
The old standards, 64, 8 or even 2K of Call or write today and we'll send you board computer, ош 256 KMB-100 bank 
memory, and separate boards for 1/0, information defining the state of the ari in S100 selectable or linear memory and a complete line 
processing, floppy control and a host of other bus memories and SBCs. We'll explain ОМА, of personality boards that allow you to easily 
functions, are obsolete. memory management, vectored priority inter- interface with anything from floppies to 
If you use S100 boards, that's great news. гирі inputs, RAM disk, parity error detection, — winnies, including printers and modems. 
And bad news. window deselection and a host of other newly Call or write today and find out how 
The great news is you can buy, off the shelf, available features. Intercontinental Micro Systems can solve your 
incredibly sophisticated S100 single board There is a catch. 5100 bus SBC and memory problems. 
computers and memories. When you call or write, we'll tell you about We think once you know 
Now the bad news. ——— 24 .— dum state-of-the-art, you'll want 
With different prices and EV US | | |. p Intercontinental Micro. 
features on dozens of available | س‎ E uU | 7 
boards and the fact that some — LLLLLLLLLE 
boards are still more LULLLLLLL 
sophisticated than others, its ШШЕ 
getting tough to decide what agam. 
boards to buy for particular | 
applications. 


1733 South Douglass Road, Suite E Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN 
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Photo 2: Comparison of the CDL raster display and the Tektronix vector terminal, Photo 2a's graph was created on a Tektronix 4012 
terminal by software running on ап IBM 370/168 computer; the "image" was transmitted in PLOT-10 format. Photo 2b's graph was 
done оп CDL's HR-1 interface and GGEN graphics-terminal emulator software; the video monitor is а Video 100 by Leedex. The 
same command codes for photo 2a were translated and scaled by GGEN for display by the HR-1. (The image is somewhat com- 


pressed vertically due to the format restrictions of the camera used to produce the photograph.) 


plications for the GGEN/HR-X system is quite large. 


Application Example 

The lowa Plasma Physics Laboratory at the University 
of lowa's Department of Physics and Astronomy has in- 
corporated the HR-1 graphics boards and GGEN soft- 
ware as part of a microcomputer system that collects and 
processes data produced by various research experi- 
ments. The HR-1/GGEN interface duplicates many of the 
functions of a Tektronix model 4012 terminal at about 20 
percent of a new 4012's cost. This price comparison, 
however, does not include the cost of the microcomputer. 

Data is collected from experiments and transmitted to 


the university's IBM 370/168 and Prime 750 computers 
by a Cromemco Z-2 system. After returning numerical 
results, the large computers calculate graphic representa- 
tions of the data and transmit the "image" in PLOT-10 
command format. À short Z-2 routine intercepts the 
codes and sends them to GGEN for translation and subse- 
quent display on a video monitor. 

Phota 2 represents a comparison of images produced 
by Tektronix and CDL graphics systems. Photos 3a and 
3b are examples of other displays produced at the Univer- 
sity of Iowa with the HR-1/GGEN graphics interface. 
Listing 1 is the hard-copy representation of photo 2b, 
created by a GGEN routine on Florida Data's model BNY 


commen ë Peeli olaja lg- ж 
Е р 0 Toe 


i = 
3000 
эже | 
= 
= P 
-amaj 
+ 
E 
mem 


PHig-Eg 159 6 
rie JA 


тэ mr Bi g- EF o5 TS 32 1) 99 БЕ mE 117 


Photo 3: Other displays produced on the CDL system. CDL's HR-X/ GGEN system allows S-100 computer owners to produce highly 
complex displays in a simple and straightforward manner with Tektronix PLOT-10 software. 
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MICRO-SCI IS IN THE GAME FOR ALL THE APPLES... 


„WITH A FULL HOUSE OF 51⁄4” DRIVES 
disk күлүк for the Apple 16. 


THE THIRD АСЕ--А70 
The A70 is the price/capacity alternative. 


Micro-Sci has three disk drives ond Two 
controllers so you can configure your Apple II^" or 
Apple il Plus™ system to (И your individual budge 
and sia Sare requirements. 


А? 
ice ‘compatibility substitute 
for the Disk (% inte os Ihe second driva on 
ап existing controller, or 05 0 full A2 
The A2 divê or А2 subsystem is an ideal choice 
when the drives will be primarily used tor 
entertainment or d software programs. 
THE SECOND ACE — A40 
The A40 is a price/performance alternative to the 
Disk Il. With 40 tracks, you get an additional 20K 
and foster tracketo-frack access. Тһе A40 is 
intended for use in dedicated DOS, CP/M and 
Pascol applications, and as a companion drive for 
the A70. The A40 is Місго-5сї most cost-aflective 


*"APPLE й, APPLE lU PLUS — " "DISK II 


Al over o quarter million bytes per drive, the A70 
has the capacity of two Disk ils or an eightHnch 
г but costs only slightly more than aad 
l. One A70 DUE a DOS file as lar 
OOK. а CP/M file up fo. 254K, and 560 Û Жм 
in Pascal. 
THE PAIR — MICRO-SCTS CONTROLLERS 

The A2 comes with g unique new controller, 
This controller supports ony combination of А25 or 
Disk lis, you have complete flexibility. 

The A40 and A70 share a common controller. 
Mix А405 and А705 in any fashion, one A40 with 
one A70, two А405 ar two A70s — all on fhe 
some coritroliér. 

You con have а Disk 1 or А2 controller with 


Ш-5СІ 
MICRO-SCI 


MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC. 


Disk II ог A2 drives and still add an A40 or A70 
subsystem. That's full system-level compatibility 
THE PAT HAND 


Versatility. reliability capability are assured 
when Уер be Micro-Sci. Pick fhe drive, pick the 
controller, pick tx and tunction. Whatever 
your need, DOS 3.2, 3.3, CP/M, games or 
pre-packaged software, Місго- Sci has the drive. 
Start wherever you choose with the knowledge 
that you can expand without concem. All Micro-Sci 
products are backed by a full 120-doy warranty 
(parts and labor). 

Our complete line of Apple compatible products 
makes us the dealer's choice. Were always looking 
for good dealers 


International dealer inquiries: 
International Markets Co., Telex: 69-6191. 
TELEX CO LSA 


Qr 1 


Nov. 29-Dec. 2, 1992 
Las Vegas Соте СР 
(аз Vegas. NievatA 


2158 South Hathaway Street Santa Ana California 92705 714/662-2801 eTELEX: 910-346-8738 
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Listing 1: Hard-copy representation of photo 2b. This listing was produced by GGEN on Florida Data Corporation's model BNY 
high-resolution dot-matrix printer. GGEN must be installed in a CP/M-compatible operating system environment. CDL's latest 
release of GGEN lets you merge your own custom hard-copy software with the GGEN code. Thus hard copies тау be generated on a 
wide range of peripheral devices, including multicolor plotters. GGEN responds to a Make Copy command in the PLOT-10 language 


transmitted by a remote computer. 


Photo 4: This display was produced by a CDL model HR-4C 
color interface. The six-board HR-4C allows the programmer to 
select 16 colors for use at a given tíme from a 4096-color "spec- 
trum." GGEN menu selections include color options. (Photo 
provided by Cambridge Development Laboratory.) 
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printer. Photo 4, produced by CDL, shows a display 
generated by the HR-4C color interface. 


Conclusions 

CDL's HR series of S-100 graphics boards is designed to 
expand in concert with your requirements, The graphics 
boards are thoroughly documented, although the manual 
could be improved by including a few more programming 
examples to highlight the commands for controlling the 
interface. The light pen, optionally available with the 
HR-X, is somewhat insensitive. Video monitors must be 
adjusted for maximum brightness to compensate for the 
problem. 

GGEN automatically scales PLOT-10 command se- 
quences to fit the HR-X video-display format, a feature 
that the user can disable. A routine, which is included, 
can produce hard copies of any video display on a 
graphics printer. 

Finally, GGEN has been marketed for a while; conse- 
quently, the few errors in the first version have already 
been fixed. GGEN's overall performance is highly satis- 
factory, and the software is easy to use. Note, though, that 
GGEN requires a 780 microprocessor for execution. li 


“My computer helped me write 
The Final Encyclopedia. І wouldn't trust 
anything less than Scotch’ Brand Diskettes 
to make a long story short? 


Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 


Gordon Dickson: a small business- 
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 

| his newest work is Тһе Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words—his product— 

are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himseif 
production time. 


| Dependable Scotch media can 
work just as hard for you. Each 
Scotch diskette is tested before it 
| leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 
Scotch 8” and 534" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
| from yourlocal 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 


If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 
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THORN E Ml... 


THORN EMI Video Programming Enterprises, 
Inc., part of the international entertainment giant, 
announces 21 computer games that are so real, 
so challenging, you ll almost forget you're playing 
a game. You'll be playing for real. No wonder. 

The graphics are amazingly real-to-life. Action 
packed. You'll know the moment you start playing 
one you aren't playing any ordinary computer 
game. You'll be concentrating too hard. 

Take Submarine Commander. Your mission? 
To hunt down and destroy all enemy merchant 
shipping in Mediterranean waters. How? With your 
sonar and torpedoes. What if you re attacked? 
Dive (but not too deep, or youll crack the hull), 
dodging the depth charges. Remember to keep 
checking the instruments for your oxygen level, 
fuel, battery charge, depth under keel. And keep 
a sharp lookout for enemy destroyers. 

With 21 exciting games to choose from, 
THORN EMI offers a game for every member of 
the family. There are super realistic simulator 
games, like Submarine Commander and Jumbo 
Jet Pilot, sports games with lots of fast action, 
nursery rhyme puzzles, even a financial manage- 
ment game. All have different levels of challenge, 
so you can make them as challenging as you 
want, and they can be played 
on the Atari*400 and 800 апа 
the VIC* 20. Whatever your 
favorite pastime—playing pool 
or darts, soccer or driving a 
power boat, composing music 
or doing the Cube, THORN EMI 
has a game just for you. 


at 


THORN EMI 


Alanis a regislered trademark of Atan, inc 
VIC 20 is a registered trademark of Commodore International. Inc. 


Software Review 


Executive Briefing System 
A Color Graphics Development System 


It takes a lot of time and 
effort—not to mention visual 
material—to plan, rehearse, and 
prepare an effective slide presenta- 
tion. Ordinarily, you jot down your 
ideas, gather supporting material, 
and have the company graphics 


for the Apple II 


Peter Callamaras 
AFIT/LS 
Wright-Patterson AFB, OH 45433 


department produce graphs, charts, 
and other visual aids to support your 
presentation. Depending оп the 
material, you use bar and pie charts, 
progress charts, time-line charts, ex- 
ams, or anything you can think of to 
get a message across. Most of the time 
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Træ bidding opened at $65 per share 
and peaked at $115 


Photo 1: This sample slide included with the Executive Briefing System charts the bid- 
ding war between Du Pont and Seagram for a controlling interest in the Continental Oil 
Company (Conoco). You can modify it and other slides as you learn to use the system. 
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you wind up with a flip chart and 
velum transparencies of graphs for a 
projector. 

The Executive Briefing System 
(EBS), a computerized version of 
these old-fashioned methods, is a 
faster, more flexible, and more pro- 
fessional alternative, Mitch Kapor 
and the wizards at Lotus Develop- 
ment Corporation have pulled off a 
great feat with this slick program. For 
$199, you can prepare the greatest 
presentations of your career in short 
order. The EBS lets you make your 
own graphics presentations with an 
Apple II computer, а color or black- 
and-white monitor, and a printer. 
And that's not all —the system is even 
easy to use. 

The EBS consists of a manual ex- 
plaining methods and procedures, a 
master disk containing the basic EBS 
program as well as its attendant 
editor and utility programs, and a 
sample slide-type show disk called 
The Great Conoco Auction, which 
depicts the acquisition of the Con- 
tinental Oil Company (Conoco) by 
Du Pont (see photo 1). 

Your adventure in graphics begins 
with a sample slide show on the Áuc- 
tion disk. Once you have a feel for 
what the EBS can do, you take the 
Conoco show and modify it, using 
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IBM & APPLE EN CASTELLANO 


TERCER MEDIO presenta 
su SISTEMA ADMINISTRATIVO (Т.М.А.) рага IBM y APPLE 


Diseñado de acuerdo con los principios 
contables aceptados en todos los países 
de habla hispana. 


PROGRAMAS: 

* Contabilidad general 

* Inventario y facturación 

* Cuentas por cobrar 

” Control de costo de obra 
* PERT / CPM 

° Control de Bancos 

* Procesador de palabras 


ІВМ es marca registrada de International Bussiness Machine 
APPLE es marca registrada de Apple Computer INC. 


TERCER MEDIO es marca registrada de Tercer Medio Sistema de Información C.A. 


Entre al mundo de la computación, 
ahora más facil en Castellano, con 
programas pensados para adaptarse a 
cualquier tipo de empresa, manuales 
sencillos de comprender... y sus 
beneficios serán inmediatos. 


ГЕ Precision Software inc. 


4747 NW, 72 ND, AV. Miami Fi. 33166 - U.S.A 
Teléfono: (305) 592.75.22 
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personal computer 


UCSD 


p-System "IV.1 


includes 8087 


Network Consulting has added many 

leatures that the professional pro- 

grammer will find useful. These fea- 
tures are not available from any other 
sources. 

e Hard disk suppori for Corvus, Tall 
Grass Technology, Davong and 
others 

e 25% more floppy storage, without 
adding or modifying hardware, re- 
taining compatibility with standard 
IBM diskettes 

e 8087 Numeric Processing Unit ìn- 
creases speed of Floating Point 
Operations 20-40 times. 

a Up to BOOK on each mini-diskette 

s RAM disk support (a pseudo-floppy 
volume that uses up to 512k RAM) 

« 8086/87/88 macro assembler 

« Extended memory support 

«Adaptable system support avall- 
able for adding custom I/O drivers 

a 8087 Native Code Generator allows 
full usa of 8087. 

* A library of program modules 

* Disk write verlfication 


Standard p-Systern features include: 


e Standard |/O redirection (including 
command files) 

e Dynamic program overtays 

e Support for asynchronous processes 
and concurrency primitives In Pascal 

е Fast Pascal p-code compiler 

е Fast FORTRAN and Basic p-Code 
compilers also available 


| « A powerful screen oriented editor 
e A filer for handling both filas and 
volumes 
* А Native Code Generator that pro- 


cesses your Pascal, Fortran and 
Basic programs to converl parts of 
them to native machlne code 

* Dynamic runtime binding af 
DELETE compiled programs and 
units 

e Turtlegraphics for easy graphics 
displays 

* Print spooler for background printing 

e Symbolic debugger 


USCD p-SYSTEM trom 
Network Consulting 
The only serious choice for business 
TM The Regenis of (he University of Сашатиа 


52 


Network Consulting Inc. 
А106 - 1093 W. Broadway 
Vancouver, B.C. 
Canada V6H 1E2 
(604) 738-3500 
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Figure 1: A printout of fonts (lettering styles) from an Epson МХ-100, using the Ex- 
ecutive Briefing System. Three other disks containing different font sets are available. 


the editor on the master disk. When 
you have finished, you will have 
assembled your own slide show by 
changing existing slides and preparing 
your own. The EBS gives you the 
tools to prepare your own graphics, 
then lets you use those tools to fit 
your specific needs. Making your 
own displays is exciting when you 
realize how tailored they are to your 
needs. Instead of handing your 
materials over to an outside depart- 
ment, you can prepare attractive sup- 
porting graphics on your own. 


Producing Graphics 

To create your own presentation 
you use the initialization module on 
the main program and initialize a 
blank disk. You then have the option 
Of creating your own graphics or 
"slides" from scratch or starting with 
an existing high-resolution picture 
from another disk. To prepare your 
own slide, you can use the editor 
function to draw borders by using the 
draw module. Two methods of draw- 
ing are available to you: one is based 
on the particular size of font you have 
loaded, and the other uses a micro- 
cursor, a one-dot pixel that draws 


fine lines. You can draw elaborate or 
plain borders as you wish. Once 
you've placed a border or other rules 
inside the slide, you add your text by 
simply typing in whatever you wish. 
You may include several different 
styles of lettering (see figure 1) as 
well; you can change fonts at any 
time. You can choose any combina- 
tion of normal or inverse text with 
color or black-and-white letters. 

The other method of creating 
graphics involves transferring an ex- 
isting slide onta your disk and then 
modifying it as you wish. You can use 
the draw function to modify the 
visual effects, change, add, or delete 
text. This is a real advantage if you 
have to use the same slides for dif- 
ferent groups—all you need to do is 
change titles or other identifying data 
to tailor the slides to each particular 
group. That may be sneaky, but it's 
effective and saves time as well. 

One of the most valuable aspects of 
EBS is the way it interfaces with other 
business programs like the Visicorp 
series. You can use the charts from 
Visiplot and incorporate the slides 
directly or modify them to suit your 
needs, Because many of us already 
collect our data on some sort of a 


Circle 430 on Inquíry card. ap 


Which Spreadsheet lets you: 


Use every cell (never see “out of memory”) 
Consolidate multiple spreadsheets 


Split the screen as 


often as you want 


VisiCalc. .......NQO 
SuperCalc. . ....NO 
CalcStar . ...... NO 


ScratchPad 
features include: 


E Virtual Memory (never see "out of memory") 
Every cell on the spreadsheet can be used. 
Don't be misled, other spreadsheets tell you 
how "big" the matrix is, but you can only use 
a very small portion. With ScratchPad's virtual 
memory feature you can use EVERY CELL! 


Ш Consolidation (not just merging but also 
combining spread-sheets) This makes 
ScratchPad almost three dimensional. 
E Unlimited Screen Splitting 

ш If/Then 

B Merge 

E Unlimited Title Locking 

Ш Long Strings Supported 

Bi Help file 

E Variable column width 

B Built in financial functions 


E Built in math functions 
Ш Variable formats 
Ш Automatic and selective recalc 
Ш Interface to Stats-Graph graphic package 
B More 

For virtually all CP/M, CP/M-86, and MS 
DOS compatible systems, including 


the IBM PC. 
Available from fine dealers everywhere, or 


directly from SuperSoft. 
Requires: 44k 
ScratchPad: $295.00 
Manual Only: $ 15.00 


Japanese Distribution: 

ASR Corporation International 
3-23-8, Nishi-Shimbashi, Minato-Ku, 
Tokyo 105, Japan 

Tel. (03) 437-5371 

Telex. 0242-2723 


CP/M is a registered trademark of Digital Research. VisiCalc 
is a registered trademark of Visi-Corp. SuperCalc is a registered 
trademark of Sorcim. CalcStar is a registered trademark 
of Micropro. 
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At a Glance 


Name 
Executive Briefing System 


Type 
Graphics presentation system 


Manufacturer 

Lotus Development Corporation 
(80 Frankin St, 

Cambridge, МА 02139 


(617) 492-7100 


Price 
5199 


Author 
Mitchell Kapar 


Language 
8502 machine language and modified 
Applesoft BASIC 


"Visi" program, most of the difficult 
work is already done by the time we 
want to show it to someone. Of 
course, as I mentioned earlier, any 
high-resolution screen you can save 
on the Apple can serve as a source for 
slides; in other words, you can use a 
graphics tablet, a digitizer, or both as 
an input device. 

The entire process of creating a 
slide from scratch took me roughly 40 
minutes the first time and less as I 
became more familiar with the pro- 
gram. After an evening with the pro- 
gram, 1 found myself turning out 
slides from scratch in less then 10 
minutes! 

After all your slides are on the disk, 
you add the effects you want for the 
actual show. You can fade from one 
slide to another, make a spiral un- 
wrap, move a curtain up or down, or 
make the display dissolve. You can 
use one specific effect or any com- 
bination of them. You can control the 
time between slides when you select 
the automatic slide show. Naturally, 
you have manual control over the 
show and can move forward or 
backward or halt as you desire. If you 
want to control the show manually, 
you can use either the Apple 
keyboard or a game paddle. The 
game paddle enables you to walk 
around during a presentation if you 
like. No other accessories are 
necessary. 


168 November 1962 © BYTE Publications Inc 


Format 
Two 5!A-Inch Happy disks. Three other 
aptional color font disks are available 


Computer 

Apple ii or I! Plus with 48K bytes of 
memory. one or two floppy-disk drives, 
and DOS 3.3 


Documentation 
Extensive three-part manual and one 
sample slide show 


Audience 
Professionals ог others who need to 
present visual information to groups 


Hard Copy 

Once you've finished your slide 
show and you've saved it to the disk 
with the desired control and effect 
commands, you're done, right? Weil, 
almost. Usually, the group wants a 
hard copy of the presentation for 
future reference. Once again, this 
poses no problem. The EBS has a set 
of printer drivers built in ta accom- 
modate most of the popular printers 
capable of reproducing the Apple 
graphics. You can also get color hard 
copy if you have an Integral Data 
Systems Prism Printer, You might 
want to keep your own hard copy as 
a reference library of slides, grouped 
by application, as well. The EBS is a 
real time-saver: you only need to 
spend time putting together a sophis- 
ticated slide show once. You can then 
reuse slides as the need arises and rnix 
and match your set of stock slides. 

For best results, you'll want to use 
a color display for your presenta- 
tions, 1 have viewed various slide 
shows on ordinary color TVs, color 
monitors, and the newer RGB (red- 
green-blue) color monitors, and all 
are fine for the job. If I had a 
preference it would be to use the EBS 
with one of the wide-screen color sets 
(imagine a slide 7 feet widel). You can 
modify both the size of the screen and 
the content of the presentation on the 
basis of the size of your audience and 
the material you are presenting. 


Documentation 

The EBS manual is somewhat dif- 
ferent from the ones I'm used to. 
Basically, the first section is a tutorial 
containing several lessons. It starts 
with how to turn on the Apple Com- 
puter and finishes with haw to polish 
your slide show. All of this is covered 
in the first 90-plus pages. It's impor- 
tant to pay attention to where infor- 
mation is located, because the tutorial 
is building-block style; you must go 
through A, B, and C before you can 
go to D, Making notes as you go will 
help, especially when you're first 
learning to use the program. 

The next 50-odd pages contain a 
reference section that covers various 
aspects of the EBS and its use. The 
dictionary includes all the commands 
you will be using. The last section 
contains the appendixes, Appendix C 
is a quick reference guide ta the con- 
trol keys. 

The only drawback to the manual 
is that it lacks a standard index. 
Whenever J ran into a moment of 
forgetfulness, | had to ferret out the 
information I needed. The table of 
contents will have to suffice, so look 
there first. Using a colored pen to 
mark key pages can be a real time 
saver, 

The philosophy ostensibly behind 
the EBS manual is interesting. It gives 
you the information to do a job, takes 
you through a short apprenticeship, 
and finally sends you off on your 
own. Рог a change, you decide the 
best form for your application, an 
idea [ find refreshing. If your job re- 
quires you to pass information on toa 
group of people, then you already 
know enough to use EBS to make your 
efforts pay the biggest dividends. 

1 spent several evenings just play- 
ing around drawing my own slides 
and modifying other existing Apple 
high-resolution graphics files, and 1 
had a great time. The fact that you 
can have fun while using EBS makes 
it even more valuable, You don't 
have to fight to get the job done. 


Conclusion 

The Executive Briefing System is an 
outstanding new program for Apple 
computer users who need to present 
information to a group in the most ef- 
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Polish off 

your Appie™ 
with a disk 
drive from A.M. 
Electronics! 


Now there is an affordable, high 
arformance, 5%-inch disk drive 
hat is fully compatible with your 
Appla — and compatible with your 
pocketbook, 
The A.M. Electronics drive 
comes complete with an Apple- 


беда case and connecting cables. 


it's fully tested with Apple's disk 
operating systam and software. 


Go To 
The Head Of 
Your Class 


Just plug it in-— 
it's ready to run. 

You also receive a 90-day limited 
warranty and a 10-day money back 
guarantee. 

Order Today. The 
Apple-compatible disk drive 15 
now available direct from A.M, 
Electronics for only $395 (40 track) 
or $495 (80 track), Upgrade your 
Apple with our disk drive today and 
increase the fruit of your labor. 


AM 


A.M. ELECTRONICS, INC. 


Мір е Computes |e 


3446 Washtenaw Avenue » Ann Arbor, m 48104 
313973-2312 


mes) 


Attention Dealers & Distributors: For infoqnation on attractive pricing and 
sales opportunities, call us today. Key terilories are still avaliable. 


SAVE 259; ON YOUR PC UPGRADES 


ANATRON MULTIFUNCTION RAM BOARD 52.2: $450 

Socketed for easy memory expansion * Each port individually disabled 
Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3 

Two RS 232 ports configured as COMI and COM2 * Base address 

selectable on any 64 KB boundary * All features fully compatible with IBM PC 


EVERYTHING FOR THE PC 


pan 
Mather Board |16 kb] 
Memory Expansion Board [64 КЫ... . 


P.O. Box 401 
Terms FOB Saline 
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202 West Bennett Sirect, Saline, —— 
Hours 9 a.m. -— 5 p.m. Е.5.Т. 


SOFTWARE 
® Condor DBMS 


® Ed-Word* Screen Editor/Word Processor 


© NECPRINT [NEC 8023AC print utility] 
е GRAPHDUMP 


Prices reflect 3% Cash Discount 


More hardware and software coming. 


Call for details. 
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3-800 521-0521 
Michigan [313] 429-2678 


fective manner. It can be used as a 
visual aid or on its own. 

The program lets you prepare 
slides from scratch or modify existing 
slides, which can come from a variety 
of sources. You may transfer slides 
from disk to disk as you like. 

You can load an automatic set of 
operation files that will run the slide 
presentation automatically —without 
operator intervention—or manually, 
by using the Apple keyboard or game 
paddle. In addition, you can manual- 
ly override the automatic slide show. 

Several sets of fonts give you great 
latitude in tailoring the emphasis of 
your slide show. A choice of color or 
black-and-white slides adds another 
element of variety. A set of decor- 
ative fonts is available for specia] ap- 
plications. 

The hardware you need is minimal: 
an Apple computer, a color or black- 
and-white display, and one disk 
drive. You can also use several drives 
and disks to chain together a long 
slide show using a multidisk option. 
Because the first slide follows the last 
and will run until it's interrupted, the 
show can be set to run in an “endless” 
loop configuration. 

The EBS documentation is tutorial 
in nature; it begins with turning on 
the computer and then leads you into 
the entire range of options available. 
The table of contents serves as the in- 
dex for locating specific information. 

One of the program's advantages is 
that it can interact with a large vari- 
ety of existing programs like the 
Visicorp series. You will immediately 
notice menu prompts in the same 
style as those Mitch Kapor developed 
for the Visi-family of programs. 

The EBS program belongs in your 
library of Apple programs. Children 
can use it for their own schoolwork to 
produce reports and presentations. 
Businesses, too, shouldn't be without 
the EBS. It has tremendous potential 
for improving sales, productivity, 
and the transmission of information. 

Other uses for the EBS are prac- 
tically limitless; I find a new one 
every time I sit down with it. I suspect 
the Executive Briefing System will 
soon be to graphic presentations what 
Visicalc has been to numerical manip- 
ulation on microcomputers. li 


Circle 432 on inquiry card. exp 


FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365 


We dont care 

which computer you own. 
Well help you 

get the most out of it. 


CompuServe puts 
a world of information, 
communications, and 
entertainment at your 
fingertips. 


CompuServe is the versatile, easy to use 
interactive videotex service designed especially 
for the personal computer user. It's dynamic, 
growing and changing daily to satisfy 
its subscribers’ needs. It's an industry 
leader, created and managed by 
the same communications pro- 
fessionals who provide busi- 
ness information and 
network services to e 
over one fourth of = — 
the FORTUNE 500 "= 5. 
companies. 


From current events to current assets, 

CompuServe offers a wealth of useful, profitable 

= E or just plain interesting information. 

p ; Electronic magazines and national 

Г г) YY | news wires plus worldwide weather, 

@ current movie reviews, electronic 

banking and shop at home services, 

. and some of the most sophisticated 

. financial information available are 
all offered to current subscribers. 


From words to music. CompuServe offers 
a communications network that gives special 
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interest groups from hardware enthusiasts to 
computer composers a chance to get 

together. There's a bulletin board 

for selling, swapping, and — 
personal notices and a CB | 
simulator for real-time com- |} * 
munications between sub- Ш2-- 
scribers. There's electronic 
тай, the fastest, surest, way to 

communicate with other users across the street 
or across the country, plus file retention and 
editing, and lots, lots more. 


Fun and games are expected whenever 
computer users interact, and CompuServe has 
the best. Games you can play alone or with 
other CompuServe subscribers 
anywhere in the country. Classic 
puzzlers, sports and adventure 
games, and fantastic space games 
featuring MegaWars, the "ultimate 
computer conflict? 

But, that's just the tip of 
the chip. CompuServe offers a 
menu of thousands of items 
that make subscribing edu- 
cational, fun and sometimes downright profitable. 
If you'd like to know more about CompuServe, 
call tol] free, 800-848-8990 to receive an illus- 
trated guide to the CompuServe Information 
Service. À videotex service for you no matter 
which computer you own. 


CompuServe 


PO Box 20212 
5000 Arlington Centre Blyd., Columbus, Ohio 43220 


800-848-8990 


(л Ohio са! 614-457-8650 
An НАН Block Company 


Build a Video Digitizer 


Capture any video image for processing by your computer. 


Using a personal computer to cap- 
ture and store a television image is 
not as difficult as you might think, In 
this article, I will describe a $50 inter- 
face that will allow you to connect 
your TV receiver to your computer 
and digitize any video signal— 
whether from a broadcast, cable, 
video-cassette recorder, videodisc 
player, or even the video image from 
another computer. Any medium- 
resolution picture can be digitized 
and reproduced with three intensity 
levels, and the process takes about 
half a second. 

In a nutshell, the interface lets the 
TV receiver separate the video infor- 
mation from the rest of an RF (radio- 
frequency) signal, By providing 
special timing information, the inter- 
face allows the computer to sample 
the video signal at regular intervals. 
The interface decides which of the 
three intensity levels the sampled 
pixel (picture element) represents, 
and the information is passed on to 
the computer for storage. Thus, 
anything that can be put on the TV 
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Michael Keryan 
713 Locust Dr. 
Tallmadge, OH 44278 


screen can be transferred to a com- 
puter for processing. 


Some Facts 

The typical low-cost personal com- 
puter of today has about 6K bytes of 
bit-mapped graphics memory. In the 
highest-resolution mode, this gives a 


The digitizer provides 
good resolution but 
allows only three 
Intensity levels: black, 
gray, and white. 


density of somewhat less than 300 
pixels horizontally and 200 pixels 
vertically—each with two possible in- 
tensity levels: black or white (see 
photo 1). 

Independent gray levels for each 
pixel are not possible with this limited 
amount of memory; in fact, the 
graphics-display circuits of most per- 
sonal computers have no provision 


for gray levels. Gray levels can be 
simulated, however, by intermixing 
black and white pixels in a region. 
While a large number of gray levels 
can be simulated by varying the 
black-to-white ratio (see photo 2), 
too many levels sacrifice resolution. 
For this reason, the digitizer 
presented here will provide resolution 
at Jeast as good as the average per- 
sonal computer, but will allow only 
three intensity levels: black, gray, 
and white, 

It would seem appropriate to 
transfer one full video frame of data 
to the computer just as it appears, in 
1/60 second; to achieve a horizontal 
resolution of 256 pixels, however, we 
would have to transfer 32 bytes in the 
time it takes to display one video line: 
64 microseconds (us). This high data- 
transfer rate is not possible with 
common microprocessors without 
resorting to DMA (direct memory 
access). Fortunately, successive video 
frames are usually very much alike. 
Therefore, the refresh rate need only 
be fast enough to transfer data before 
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More Apple П owners choose Hayes 
Micromodem II than any other modem 
in the world. Compare these features be- 
fore you buy. You should. 1:5 your money. 
Thousands of other Apple I! owners 
have already compared. consid- 
ered, and are now communicat- ———— = 


ing — all over the U.S.A.— with — Microcouplér | 


mission rate of 300 bps. And it's Bell 103 
compatible and FCC approved. 

Now there's Hayes Terminal Pro- 
gram, too! Developed by Hayes speci- 
fically for Micromodem IL this new 
Terminal Program allows 
you to access all the great 
features of your modem 
in a matter of seconds. 
With it. you can use 


Micromodem II. The best mo- 
dem for the Apple П. The most 
modem for your money. г 
А complete | = 
data communi- a he а 
cation system. = 5 
Micromodem Il D = 
is not "base 
priced” plus 
necessary "options." Its a complete. high- 
performance data communication system. 
The printed circuit board fits — quickly 
and easily — into your Apple 11, eliminat- 
ing the need for a serial interface card. 
And the Microcoupler™ (included! con- 
nects the Apple II directly to а standard 
modular telephone jack. Auto-dial and 
-answer features are built-in. Operation 
can be full or half duplex. with a trans- 


"= DEAE 


3.3 or Pascal for- 

matted diskettes 

to create. send, re- 
ceive, list and delete 

files. Hayes Terminal 
Program is a complete. 
stand-alone disk. 

And because it's 
menu driven. you can 
choose from a wide variety of 
options toset your communica- 
tion parameters — as well as 
change hardware configuration 
— directly fromthe keyboard. It even al 


are normally not available from Apple 


Your Apple II 


your CP/M? DOS 


(}) Hayes 


lows you to generate ASCII characters that 


keyboards. further extending your сара. 
bilities. Incoming data can be printed 
von serial or parallel printers? as it's dis- 
played on your screen 

Software sold with Micromodem II 
or separately. A Terminal Program disk 
and user manual now come with 
Micromodem II: or. if you already have 
one. you can buy the Terminal Program 
separately, 

If you're ready to communicate 
with other computers. to access infor- 
mation utilities. timesharing systems. or 
use bulletin boards. then youre ready 
for Micromodem 11, Come on. Compare 
Consider. 

Micromodem l1 is already the best- 
selling modem for the Apple П. Now 
with Hayes’ new Terminal Program. its 
better than ever 
Don't settle tor any- 
thing less. Available 
at computer stares 
all across America 
Hayes Microcomputer Products, Inc. 
5835 Peachtree Corners East 
Norcross, Georgia 30092 (4404! 349-5791 


just isnt the same without 
Hayes Micromodem IT. 


о 


NEW! - 
Terminal Program 
‘from Hayes! 


™Micromodem 11 and Microcoupler are trademarks of Hayes Micro 


\стосот іс Apple's а registered trademark of Apple Computer. Inc. 
CP/M is a registered trademark of Digital Research. Тас GI 


ves Microcomputer Products, Inc. Sold only in the U.S.A 


Photo 1: A series of images captured from a broadcast using only black and white levels. 


the picture changes drastically. For 
most broadcast material, a half 
second would do nicely. 


The Circuit 

The interface connects between a 
normal TV receiver and a computer. 
The computer sends a vertical and 
horizontal address to the interface, 
and when the video information at 
that location is broadcast, the inter- 
face captures the next eight pixels. To 
capture a complete picture, the com- 
puter next requests the eight pixels in 
the same horizontal position, but on 
the line just below. Thus, it takes 
1/60 second to digitize an eight-pixel- 


176 November 1982 © BYTE Publications Inc 


wide column the height of the screen. 
When this is done, another column 
next to the first is digitized, and so on 
until the whole frame is Finished —for 
a 256-pixel-wide screen, this takes 
32/60 second. 

As shown in figure 1, the device 
can be thought of in two parts: one 
containing the analog circuitry, the 
other the digital circuitry. It is con- 
nected to the TV receiver to obtain 
horizontal and vertical synchroniza- 
tion, as well as the video data. 

In the analog portion of the circuit, 
the horizontal-synchronization signal 
is passed through an RC (resistor/ 
capacitor) network to trigger a pulse 


on the rising waveform. The horizon- 
tal-synchronization signal is buffered 
and inverted by a section of ІСІ, a 
CMOS {complementary metal-oxide 
semiconductor)-to-TTL  (transistor- 
transistor logic)}-level converter. The 
falling portion of the vertical- 
synchronization signal is likewise 
buffered and inverted by another sec- 
tion of IC1. 

The composite video signal is add- 
ed to a bias voltage that is adjusted by 
a 5-kilohm (k2) potentiometer, which 
sets the brightness or white level, This 
signal is amplified by 1С2 and 
"squared" by two sections of ІСІ, 
Two LEDs (light-emitting diodes) are 
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All it takes is 
GrafTalk and a little 
" _` ш 
plain English. 

We think GrafTalk is one of the most ingeni- 
ous programs to come along since the birth of the 
microcomputer. 

It turns out graphic designs, and text, so easi- 
ly you can do it on your first try. And you don’t 
have to be a computer expert. 

Pie charts, bar charts, symbol and mixed 
charts, all accomplished on your desktop compu- 
ter through a few simple instructions іп plain Eng- 
lish, all printed out on your printer. 

No more handing over your figures to others. 
Then waiting around to see how the charts come 
out. Then waiting again. Forrevisions. And no more 
design expenses. 

Further, in a bigger sense, Graf Talk helps you 
know your business better. For it lets you visual- 
ly plot everything that's happening — share of mar- 
ket, quality control, sales trends, name it and you 
have it. 

Not just when you have the time or budget. 
But anytime. GrafTalk puts it all at your fingertips. 
In color. Or in black and white. Depending on your 
equipment. 

We sell and distribute GrafTalk worldwide, 
Circle 248 on inquiry card. 


BUDGET FOR 1977 
OTHER EXPENSE 5 
EQUIPMENT. 


OFFICE EXPENSES = 


ADVERTISING M 


SALARGE 3. 


XYZ INDUSTRIES 


PA 
PLANT 


gS e gr 


Be your own chartmaker. 


along with more than 200 other programs, all 
usable with most microcomputers on the market. 
We are, by a wide margin, the world's biggest sin- 
gle source of micro and minicomputer software — 
with offices in the U.K., Switzerland, West Ger- 
many, Sweden, France and Japan. And a nation- 
wide Technical Hot Line that you can depend on. 

Just give us a call at (212) 860-0300. Or fill 
out the coupon. 
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| Lifeboat Associates 


1651 Third Avenue B 
Ё New York, New York 10028 Ё 

TWX: 710-581-2524 (LBSOFT МҮК) 

TELEX: 640693 (LBSOFT NYK) | 
| (1 Send me information on GrafTalk. D 
l O Send me The Complete Lifeboat Catalog. i 
y і 
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Lifeboat Associates 


World's foremost software source. 


Copyright © 1982 by Lifeboat Associates 
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Photo 2; This series of photos was captured from a broadcast using gray-level simulation. 


be used to eliminate the gray levels 
for high contrast. 

Figure 16 shows the digital portion 
of the interface circuit. ІС17, а dual 
monostable multivibrator, generates 
horizontal-synchronization and 
vertical-synchronization pulses, 
which are used by the rest of the cir- 
cuit (see figure 3); the pulse widths 
are adjusted by the 5-k and 
l-megohm (MQ) trimmers. [C18 is 
wired as an astable multivibrator; the 
10-К0 trimmer adjusts it to clock fre- 
quencies between about 2 MHz and 5 
MHz, This allows you to set the pixel- 
display rate for the desired horizontal 
resolution. 

The clock is divided by ICI1 and 
ІСІ2 (they are wired as an 8-bit 
binary counter whose outputs count 
from 0 to 255). If the horizontal 
resolution is greater than 256 pixels, 
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the counters will recycle through 0 to 
255 a second time; the software used 
must take this into account. These 
counters are reset to O by the 
horizontal-synchronization pulse, so 


The zero horizontal 
position starts at 
the same point 
on each line. 


that the zero horizontal position 
always starts at the same point on 
each line. 

A serial-in, parallel-out shift regis- 
ter (IC16) steps the digitized video 
signal bit by bit from the first output 
to the eighth output after eight clock 
steps from IC18. This allows 8 se- 
quential bits of video-input data to 


appear simultaneously as 1 byte of 
output data. As shown in the 
schematic, the leftmost of the eight 
dots corresponds to the highest bit of 
the byte, 

IC13 and ІСІ4 form an 8-bit 
counter whose output corresponds to 
the vertical position. The count of 0 is 
the first horizontal line (top of the 
screen), while 255 is near the bottom. 
This binary counter is clocked by the 
horizontal-synchronization pulses 
and reset to 0 by the vertical- 
synchronization pulse. 

ICs 4, 5, and 6 are 8-bit three-state 
latches that are wired together as a 
bus comprising three registers, The 
eight common lines may be connected 
to an 8-bit bidirectional I/O (in- 
put/output) port on a computer (such 
as one port of a peripheral interface 
adapter; its other port may be used 
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for control, with bits 0 through 3 be- 
ing outputs to the interface circuit 
and bits 4 through 7 being inputs to 
the computer). Control bit 1 is used 
to enable or disable the output from 
— COMPARATOR | [C4, When bit 1 is brought low, the 8 
bits of data latched from the shift 
register appear on the bus to be read 
| by the computer. When the computer 
sets bit 1 of the control port high, this 
ee eT output register is disabled. 

ICS and IC6 are used to latch data 
from the computer: the computer 
produces a count for the horizontal 
(WHITE) (WHITE) position. A high-to-low transition in 

bit 2 of the control port causes this 
horizontal-count data to be latched 
«—|iGRAYI|— into IC5, while a similar sequence is 
used to load vertical-count data into 
IC6 by bringing bit 3 of the control 

port low, momentarily. 
IC9 and IC10 are wired as an 8-bit 
magnitude comparator, used to tell 
Figure 2: Effect of a digital comparator on analog signals. Figure 2a shows a simple the computer when the TV is on the 
analog "ramp " and how the comparator interprets it as a black-to-white transition. In correct scan line. For example, sup- 
figure 2b, an analog signal with "dot modulation" becomes a black-to-gray-to-white pose the computer wants to sample 
transition. data on the sixteenth scan line. It 
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Figure 3: Important timing signals. In figure 3a, we see the horizontal-synchronization 
signal (upper trace) and the resulting pulse from pin 6 of ICI7; in figure ЗЬ, we see the 
vertical-synchronization signal (upper trace) and the resulting pulse from pin 10 of 


1С17. 


loads a count of 15 (binary 00001111) 
into IC6. When [C13 and IC14 have 
counted to 00001111, the output of 
the 8-bit comparator goes high. This 
signal is monitored by the computer 
by reading the control port and 
waiting for a high level on bit 5. ІС7 
and IC8 do exactly the same as IC9 
and IC10, except the current horizon- 
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tal position is compared to the count 
loaded into ICS, 

With the circuit as described this 
far, the computer can load prescribed 
counts into the horizontal and ver- 
tical registers, wait for the coin- 
cidence of the counters and the load- 
ed values, and then read the register 
containing 8 consecutive digitized bits 


of video data. Because the horizontal- 
coincidence pulse is only about 2 ps 
wide, both the horizontal-coincidence 
signal and the video data are latched 
to allow the computer more time to 
read them. 

When the horizontal count is equal 
to the preset horizontal position, pin 
3 of IC8 goes high, causing the flip- 
flop’s output (pin 13) to also go high; 
this is connected to bit 4 of the con- 
trol port. It will remain unchanged 
unti] either the computer unlatches it 
(by generating a high level on bit Q of 
the control port), or a new horizontal 
line comes along (which clocks the 
flip-flop). These same signals cause 
the video data from the shift register 
to be latched and unlatched in IC4. 

The two switches marked Stop and 
Restart are connected directly to 
control-port bits 7 and 6. These 
switches allow human communica- 
tion to the computer through the in- 
terface circuit, 

The power supply is shown in 
figure 4. The +5-volt (V) portion is 
fairly straightforward and generates 
approximately 200 milliamperes 
(mA) required by the interface cir- 
cuit. A small DC-to-DC converter 
module was used in the prototype to 
generate the —9-V negative bias re- 
quired by op amp IC2. Any other 
method to supply between —6 V and 
--9 V at low current can be used, іп- 
cluding a 9-V battery. 


Construction 

The prototype was wired “point- 
to-point" using wire-wrapping and 
prototype boards available from 
Radio Shack (see photo 3). It was 
placed in a Global Specialties Bench- 
topper case. The prototype used two 
SCL4404 CMOS 68-bit binary 
counters in place of the four 74LS93s. 
The 4404s are difficult to obtain, 
however, and also limit the pixel- 
display rate to about 5 MHz. Don't 
substitute other CMOS ICs for the 
74LS93s because most of them will 
typically operate to only 2 MHz at 
5-V operation. The LM318 could be 
replaced by an LF357 or similar high- 
speed op amp; however, don't use a 
741 type—its low speed will give poor 
resolution. 

Ribbon cables can be used to con- 
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Photo 3: The author's prototype, which was wire-wrapped on a Radio Shack circuit 
board with а 44-pin edge connector; the power supply is on a separate board. 


SPST 
"OFF" 
"ON" 
E. 
117 IN 4001 
VAC {4} 
~ ы 
TRANSFORMER | 
PLUG - IN 
TELEPHONE 
TYPE 
5200 тА 
а- 10 МАС 


2000uF 
15V 


ASTEC 
* SV TO -9¥ 
MODULE 
*5V  -9V 
GND 2.24F т 
I -9у 


*5y 


1619 
7805 


т 10 X C.1uF 


39uF 10v 
I |n. HEAR IC's} 


Figure 4: Simple power supply for the video digitizer. This circuit is capable of supply- 
ing +5 V at 250 mA and —9 V at less than 25 mA. 


nect the interface to the TV and the 
computer. Limit cable lengths to 3 
feet to avoid noise, A jack (such as a 
DIN-type connector) should be in- 
stalled on the TV set's back panel to 
allow easy interconnection. Do not 
attempt to use a TV with a hot 
(ungrounded) chassis unless you 
plan on frying your computer and 
possibly yourself; use a TV that is 
transformer isolated. 
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Obtain a schematic of the TV and 
tap off the horizontal- and vertical- 
synchronization signals at the points 
that their amplitude is between 4 V 
and 12 V peak-to-peak. The com- 
posite video signal should be between 
1V to 2У peak-to-peak, with 
negative-going synchronization, Try 
to use signals of low impedance, í.e., 
tap them off at the outputs of tran- 
sistor stages, rather than at the in- 


puts. Signals of opposite polarity 
from that used in the prototype are 
usable, but the circuit will require 
minor changes. Figure 5 shows a 
typical transistorized portable TV 
and the tap-off points used. 


Using the Circuit 

An oscilloscope is extremely useful 
when setting up and testing the cir- 
cuit, Adjust the clock speed to give 
the approximate desired horizontal 
pulse count in the active scan area. 
The horizontal and vertical pulse 
widths are adjusted so that the pulses 
end when the active scan area starts 
(top and left side of the screen). The 
gain of the op amp and the white- and 
gray-level potentiometers are ad- 
justed by monitoring the two LEDs. 

А machine-language routine is re- 
quired to sample the data, format it 
to graphic mode, and store it, Listing 
1 can be used as a starting point for 
those of you with a 6502-based com- 
puter that uses a VIA (versatile inter- 
face adapter). For other systems, a 
program with the same logical se- 
quence can be used. 

The VIDEO routine is called to ac- 
tivate the interface. By pressing the 
Stop button, the scanning will stop 
and a picture will freeze on the com- 
puter monitor; Restart will resume 
the scan. Pressing both buttons 
together will stop the scan, save the 
currently displayed picture, and exit 
to the calling program. User-supplied 
routines are required for graphic 
screen clear, alpha- and graphic- 
mode configuration, and screen save. 

The graphic resolution of the com- 
puter used with the prototype was 
256 horizontal Бу 128 vertical; 
therefore, only every other scan line 
is sampled. All photos shown are at 
this resolution. From listing 1, the 
time required to loop through the 
program is about 70 ys, using a 
1-MHz processor clock signal. If 
more than 128 vertical lines were 
desired, this loop time would have to 
be reduced to less than 64 ys, either 
by use of a more efficient program or 
a faster processor clock. 

When starting out, use only the 
central portion of the screen and 
revise the parameters to make it 
wider and taller. These parameters 
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ININ, | кна 20v PP H 


20 
C508 
0.1 
40¥ ТР 
12.5¥ 
TE 
1.2¥PP H 


«Жар IN SOME SETS 


is C502 C505 MORIZONTAL 12 3v 
K 


0.01 0.03 12.3Ұ 


NAN 2. БУРР H 


Figure 5: The three connections made to a typical TV receiver. The horizontal, vertical, and video data may be brought to a connec- 
tor on the back of the set. Since no circuit modifications need be made, the set can be used for normal viewing at any time. 


186 November 1982 © BYTE Publications [nc Circle 458 on Inquiry card. exp 


Hirve you put aside buring a cair mania ШЇ | 


because it's too expensive? | mee --- = FT 
But, have you looked at the new TAXAN RGBvision | шы E E \ ' 
color monitor? | — 

Would you be excited at a suggested retail price 


of $399.00 for the RGBvision I, and 5599 for the 
RGBvision II? 


DO WE HAVE GOOD NEWS FOR YOU! 


For those low prices, you can have: 

“ШЕШ compatibility with Apple Ш and IBM PC without 

interface modules 

Compatible with Apple П through the TAXAN “РОВ-П” card 
8 RGBvision I medium resolution - 380(H) lines | 
ERGBvision II high resolution - 51O(H) lines - 
58S Unlimited colors through linear amplifier video circuit and 16 | 

colors for Apple Ш and IBM PC 

12-inch, 909 deflection CRT display 


- 


Can you really afford to tum all that down without looking at аа р ар кекке Ae 
the TAXAN RGBvision monitors? See your local dealer for a resolution а! center, 2000 character 
demonstration. display 


TAXAN 


TSK ELECTRONICS CORPORATION 


1524 Highland Avenue 
Duarte, Califomia 91010 


Apple ll and Ш are trademarks of Apple Computer. Inc 
A subsidiary of Када Denshi IBM PC is а trademark of International Business Machines, inc 
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Best prices 
anywhere 
We beat ет all! 


—COMPUTERS— 
ALTOS—List, 
NorthStar HORIZON HAZ-2-OD. . #2685 
ADVANTAGE......,. $2985 
TeleVideo Computer reme Ге 
SUPERBRAIN 64K DD. 1 


64K QD 
089-10 10 Мед. HD. 
CROMEMCO CS-1. 


лара: 
TelaVideo 910С 
912С 


OKIDATA Microline 80 
Microline BZA... 


Microline 83A.......... 738 


Microline 84 
CIR eo vay VER 


| SOROC IQ 130 
IQ 135., 


704-11 пага! 
704-9 (R8232C)..., 
TI 810 Ваше................... 
810 Full 
820 RO Basic........ 
ee акыны 
3510 


ттт Ирети 


Diablo 630 RO . errs fer T 
PRISM 80......... 


—DISK SYSTEMS— 
MORROW Diacus 2D 
Dual Discus 2D.. 
Discus 2+2..... edn 
M5 §Meg. Hard Disk. 1948 
M10, 10 Meg. НО, .,. 
М 26, 28 Meg. НО... 
Decision l........... 
CORVUS 5 Mag. Hard Disk..... 2555 
10 Мед. Hard Disk.... 3955 
20 Meg. Hard Disk.... 4755 


Prices are for prepald orders only, and refiect а 
cash discount, Charge card orders ara slightly higher. 


Computers 
Wholesale 


Box 91 Brewerton, N.Y. 13029 
315-472-3055 


Mos dems im stock із тте Factory мий сию 
wia fackory saian NYS sedens add appropriate sales Шш 
Pris 90 nob chute tepping COD. orders милге 25% deposi 
Prim) ыл Change ан кы natus 
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Listing 1: A sample digitizer-control program written in machine language for the 6502 
microprocessor. Machine language is employed because of the high data rates involved; 
most high-level languages would be too slow, This program assumes that the I/O port is 
controlled by a 6522 VIA (versatile interface adapter). Users can add their own 
subroutines to handle text and graphics, image processing, and functions such as clear- 
ing the screen and saving images on disk. 


3r0n 
3Е05 
*rüb5 
Ar08B 
3rüP 
ror 
3T11 
3T13 
3T16 
3۲18 
3F1R 
PIR 
320 
3F23 
324 
31:26 
r29 
3F25 
SF2T. 
3F30 
3132 
35735 
230 
3Ғ80 
3-82 
3FB4 
386 
3FB88 
3FBA 
ЗЕВС 
ЗЕВЕ 
3F91 
3F93 
3Е96 
3F97 
SFOR 
3F99 
ЗЕ9А 
5FS5D 
5ЕӘЕ 
ЗБА2 
3FA4 
SFA? 
3FA9 
SFAC 
3FAF 
3-1 
3FR4 
3FB6 
ЗЕВ9 
ЗЕВС 
3FBF 


XX 
ХХ 


FA 
FA 


VIAACR 
VIAPCR 
VIADA 

SETGRFE 
CLRGRF 
SETALF 
SAVVID 


Lj 
Ы 


VIDEO 


LCOP1 
TOSCAN 


STOP 
LOOPZ 


TOALPII 


SCAN 
LOOPY 


LOOPV 


Ску 


J, Кетуап 


%00Ғ0 
$FAQU 
ҒА02 


* SETGRF 


CLRGRE 
#$C 
ҮТАРСВ 
VIAACR 
VIADDA 
ДЕ 
VIADDP 
#$0Г 
VIADB 
VIADB 
STOP 
SCAN 


; LOOP1 


VIADRB 
TOALPH 
VIALE 
ІСОСГ1 
LCOPZ 
SAVVID 


. SUTALF 


Vídeo "river Poutina 


by M. 


;Pointer to Video i:emory 
;VIA B 1/0 

VIA Е Data Direction 
;VIA А Nata Direction 
VIA Aux. Control Reg, 
‘VIA Per, Control Reg. 
; VIA А 1/0 

‘Graphics Set-up 
;Clear Graphic Screen 
;Alpha Set-up 

;Save Video Screen 


;Configure graphics 

j; Clear screen 

‘Reset 

; control 

; registers 

‚А pori ары: 
:$00001111 

Bits O-3:out, 4-7: in 
s$XXXX1110 

; disable output 

‘Is stop pressed? 

: ranch 

^ no, then scan 
Branch always 

: (continue) 

3168 start also pressed? 
% yes, hranch 

;[s start pressed now? 
: yes, taen check stop 
; no, wait 

;Save the screen 
-Configure alpha mode 
;Peturn to caller 
;Initial horiz. byte 
;Initial vertical byte 
;Margin 3 dots on left 
$ 4 dots on top 


:Pointe r= 67081 

; Output &XXXX0110 
: follow H 

сес A port as 

- output 


t 

multiply 

; byte number by 8 

2 for bit number 

‘Output bit по. for Н 

‘Output eter 

я late 

Жы. TT 
ollow V, unlatch yidco 

;811111111 

A portzoutput 

;Dutput line no. 

; Output $XXXXO010 

i latch ¥ 

‚500000000 

А port=input 

;Enable output 

: Sample Status 

415 linezV? 


Listing 1 continued on page 192 


tor V 


Now and then office noise 
levels can go sky-high, But with 
Silent/Scribe — our new family of | 
matrix impact printers — you can raise ^] 
your printer expectations while signifi- 
cantly lowering your office noise level. 


How quiet is "silent"? Silent/Scribe operates at 
less than 55 dBA, which means that in the average 
office you may have to look at it to determine 
whether it's printing. 

And Silent/Scribe 
is as easy to buy as it 
is to live with. You 


SILENT/SCRIBE MODELS 


um 47/47 


PrtagSpesd | W ID 150 TF 120 
Кэм рибесі ы EE can select a variety 
эз ж ж - (Е of printing speeds, 
лы ыж fonts and line widths. 
Enhanced — - - — 44 = 
ma ra М Some models pro 
cade vide both draft and 
Graphica (Doli , МЛ) 
өр бна 50 rti [^ ies ur enhanced quality 
манаан Ом Ont Opt Op. Yes copy. All models 
Owt-of Paper Sense Yas Vou Yas You ‘Yao 
ооа аав Ж E. B have superb dot- 
Parallel Cent, Comp. Yeo тез Тез Yes Тар addressable graphics 
— a Ves Yea Үш Y at no extra cost. 


Silent/Scribe. The Quiet Ones from Anadex. 


Anadex srent/scrhwe: printers. 
Quietly going about your business. 


| 


Also standard are sophisticated communi- 
cations controls and protocols, flexible and 
easy-to-use Operator controls, quick-change 


~ continuous loop ribbon cartridge, and universal 


interfaces that work with virtually any computer 
system. 

For full details on how Silent/Scribe can fit your 
application — quietly — contact Anadex today. You'll 
find the units attractively packaged, quality en- 
gineered, modestly priced, and available now. 


® A Quality Circle Member 


Anadex 


OCopyright 1982 
Anadex, inc. 


DP-9:000A 


ANADEX, INC. • 9825 De Soto Avenue е Chatsworth, California 91311, U.S.A. е Telephone: (213) 998-8010 е TWX 910-494-2761 
U.S. Sales Offices: San Jose, CA (408) 247-3933 « Irvine, CA (714) 557-0457 e Schiller Park, 1L (312)671-1717 е Wakefield, MA (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 е Atlanta, Georgia, Phone: (404) 255-8006 • Austin, Texas, Phone: (512) 327-5250 
ANADEX, LTD. » Weaver House, Station Road ғ Hook, Besingstoke, Hants RG27 9JY, England е Tal: Hook (025672) 3401 е Talex: 858762 ANADEX G 


Circle 26 on inquiry card, BYTE November 1962 191 


Listing 1 continued: 


SFCI FO FÌ BEQ CHKV ; no, loop and wait 
3FC3 AD 00 TA CIKI LDA VIADB р. Status 

3ТС6 29 10 AND #510 ‚15 bit=i'? 

3FCB ГО F3 BEQ СНКЧ ; ho, loop and wait 
SFCA AD OF FA СПА VIADA ;Read byte of video 
3FCS 91 FE STA (PNTB),Y;Output to screen memory 
ЗЕСЕ ЕВ INX şılove down 

3FDO ЕЁ INX > 2 lines 

3FD1 EO TT CPX #$ГС sBottom reached? 

3Fn3 BO 05 ACS BOTTOH ; yes, branch 

3Fn5 18 CLC ; no 

3FD6 AS FO LBA РМТР ;Update pointer 

3FD8 69 20 ADC $20 e 2 lines down 

3FDA 85 FD STA PNTR 

3Fnc 90 02 BCC SAKPAG ; 

3FhE E6 F1 INC PNTR+1  ;Bump hig!. byte 

SFO 18 SAN PAG CLC Branch always 

3FE1 190 BF АСС LOOPV ; until bottom 

3FE3 CB РОТТОМ INY ;Move right 1 byte 
3FE4 СО 1F СРУ #¢$17 ‘Right е "nu 
SFEG FPR 02 BCS PONE i reached yet 

S3TE8 50 98 BCC LOOPY  ; по, then continue 
ЗГЕР 60 HONE NTS ;Return ta VIDEO 


are located at hexadecimal 3F81, 
3F83, 3FD2, and 3FES in listing 1. 
Some adjustments in the trimmers 
may be required to sample the entire 
screen. If more than 128 lines are 
sampled, change one of the INX com- 
mands (at hexadecimal 3FCF and 
ЗЕГЮ) to ап МОР, and wire the 
jumper associated with IC3 to the 
256th scan-line position. Note that if 
your computer can't keep up with the 
desired lines, it must wait until the 
corresponding byte appears in the 
following field to obtain a data sam- 
ple. Instead of a sampling rate of ap- 
proximately 64 us, the rate will be 
about 16 milliseconds (ms), slowing 
the refresh rate from about a half sec- 
ond to about 30 seconds. 


Applications 
Since the interface is wired to a 


normal TV set, anything appearing 
on the TV can be stored in your com- 
puter. This includes pictures broad- 
cast normally and cable TV signals, 
as well as signals from anything that 
can be connected to a TV with an RF 
modulator: TV camera, video-tape 
recorder, videodisc player, video 
game, and another personal com- 
puter (have you ever wanted to 
transfer an Atari graphics image to an 
Apple 117). Images can be merely 
displayed on your computer's screen, 
saved on tape or disk, enhanced or 
otherwise modified by software, and 
dumped to a graphics (dot-matrix) 
printer, 

Applications include the obvious: 
computer-generated portraits and 
computer security and surveillance. 
For computer-recognition systems, 
you may want to simplify the images 


by using low resolution and only 
black and white intensity levels. The 
interface will make it very easy to get 
relatively sophisticated graphics im- 
ages into your computer for use in 
games, education, or other programs. 
For example, a few pictures grabbed 
from Johnny Carson's monologue 
and a $150 speech-synthesizer board 
might turn your computer into a 
computerized joke teller. Or can you 
imagine President Reagan teaching 
your children arithmetic? 

Although the interface circuit was 
designed to be simple, it could be 
upgraded. The op-amp, shift-register, 
and output-register circuits could be 
duplicated several times to provide 
more than 1 byte of information. 
Since the extra time for a computer to 
read three or four more registers is 
minimal, the scan rate would prob- 
ably not be degraded. 

Additional intensity levels can be 
created by setting slightly different 
bias levels on the op amps. True 
primary colors can be obtained by 
sampling the voltages at the three 
color-output transistors in a normal 
color TV. Cartoons are especially 
suited to color digitization. Most car- 
toons have several vivid color zones 
that differ little in gray scale, making 
a black and white system rather poor 
in distinguishing the different areas. 

Another possible application is 
computerized TV commercial recog- 
nition, Detecting a commercial, your 
computer can switch off the ТУЗ 
audio and video outputs and replace 
them with a 60-second computerized 
monologue. 8i 


JAY WEINBERG: LIVING PROOF 
YOUR CONTRIBUTIONS COUNT. 


These days, Jay Weinberg's most difficult battles take place on the tennis court. 
Five years ago, he had a different kind of fight on his hands: against one of the 


toughest forms of cancer. 
Cancer research and treatment have made Jay's kind of recovery possible for 
almost 2 million people. Which means that your donations have helped buy 


Jay Weinberg a very 


autiful pift: his life. 


CANCER CAN BE BEAT. 


192 November 1982 © BYTE Publications inc 


American 
Cancer Society E 
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TO SHOW MORE-- 
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Who hasn't heard of the so-call- 
ed Taiwan Economic Miracle? 
From a sleepy, agricultural island 
of 10 million inhabitants in 1960 
to the trade-oriented giant of the 
1980’s, the island is now among 
the world’s largest suppliers of 
footwear, textiles, and electronic 
goods, It is the chird largest expor- 
ter of goods to the United States, 
with about 8 billion worth of 
exports there last year. 

Taiwan’s planners realized some 
years ago that the large pool of 
cheap labor that Taiwan used to 
have and has contributed greatl 
to the nation’s economic uh 
wouldn't last forever. They knew 
that the accent of Taiwan's in- 
dustry would have to be changed 
from labor-intensive goods if its 
economy was to remain viable. 
They also knew that, because of a 
number of factors, Taiwan 
wouldn't be able to compete with 
economic giants such as Japan and 
the United States in already- 
established product lines. 

Their solution was a wise one: 
stress a shift in industrial emphasis 
to state-of-the-art, саріса!-апа 
technology-intensive undertakings 
such as advanced optics, precision 
machinery, and especially, com- 
puters and software. 

As more advanced countries in 
the West have developed highly 
sophisticated computer techno- 
logies, Taiwan, which has not 
entered this field until mid '70s, is 
accelerating not only the manu- 
facturing of computer parts and 
peripherals but also the design and 
application of software packages. 

Taiwan may have a long way to 
po to become a computer giant, 

ut its potential of developing the 


| COMPUTERS ІМ TAIWAN, ВОС. 


TAIWAN: SET ON COMPUTERS 


computer industry is great. 
Taiwan's exports of electronic 
products came to US$ 3.3 billion 
in 1981, making the nation the 
seventh largest electronics supplier 
in the world. Because of its 
electronics industry, Taiwan has 
available a large number of 
technicians and a great variety of 
electronic parts and components, 
both of which have made the de- 
velopment of the computer in- 
dustry much easier. 

There are now more than 100 
companies specializing in micro- 
and mini-computer systems. Others 
are developing specialized devices 
such as process controllers and 
communications devices, while 
still others have begun exports of 
peripherals such as monitors and 
terminals. 


A visible hand to promote 
computerization 


The manufacture of computer 
parts and peripherals can best be 
boosted by the promotion of com- 
puterization in private and public 
sectors. To achieve this purpose, 
the Institute for Information In- 
dustry (11), a non-profit semi- 
government sponsored organiza- 
tion, was set up three years ago to 
serve as bridges between the com- 
puter industry and its users, 
education and research institu- 
tions, and the government. One of 
III's major tasks is to vigorously 
promote the efficient use of com- 
puters on all sectors in Taiwan. To 
achieve this goal ІП for example 
developed last year a nationwide 
banking automation scheme aimed 
ас streamlining and improving 
the services of all bankson Taiwan. 
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Furthermore, the III is cooperat- 
ing with world famous computer 
companies, such as Wang Lab 
and Hewlett-Packard, to jointly 
develop software packages іп 
order to transfer advanced tech- 
nologies to the island and thus 
creating export opportunities, 
Nevertheless, the list of III's 
endeavours is far from exhausted. 

The Industrial Technology 
Research Institute (ITRI), an 
autonomous body, constituted by 
a number of sections including the 
Electronics Research and Service 
Organization (ERSO) provides a 
cutting edge for much advanced 
research on the island. 

ERSO, which began its com- 
puter research in 1979, now 
employs about 200 technical peo- 
ple at its laboratories in Hsinchu. 
With an annual budget of $5 
million, ERSO concentrates on 
micro-and minicomputer techno- 
logy, general-purpose microcom- 
puters, software, industrial process 
controllers, and testing, quality 
assurance, and product engineer- 
ing. Its findings and prototypes 
are made available to any private 
enterprise interested in mass pro- 
duction of items developed. 

Recently, ERSO engineers 
completed a real-time multi-testing 
software system, and cross-as- 
semblers and software-simulators 
for the Intel 8086 microprocessor. 


They've also develped eight- and 


16-bit microcomputer systems 
based on the Z-80A and 8086 
microprocessors, and а data- 


acquisition system using about 40 
microprocessor-based controllers 
and minicomputers . Erso’s find- 
ings, in turn, are made available to 
Ti Rt e, which then de- 
velops the device’s commercial 

ossibilities. By so doing, ERSO 
= served local manufacturers by 
offering a design service for micro- 
processor-based products and 
system software, as well as provid- 
ing pilot production and qualifica- 
tion of subcontractors. 
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ERSO looks towards 16-bit de- 
sign 


In the future, ERSO plans to 
emphasize the design of 16-bit and 
possibly 32-bit microprocessors. It 
also plans research into graphics, 
image processing, а time 
redundant systems, and the de- 
velopment of more complete 
testing services. It will cooperate 
with other ITRI labs in further 
development of CNC robots, CAD 
and CAT. 


A number of impressive achie- 
vement in private segement 


Among the private firms, com- 
panies such as Mitac Inc, Multitech 
International Corp, Microtek In- 
ternational Corp, Teco Electric 
and Machinery Co., Ltd, Disco 
Electronics Co., Ltd, Pan Asia 
Electronic Co., Ltd, Compeq Man- 
ufacturing Co., Ltd, Joining Instru- 
ments and Equipment Co., ATW, 
Liberty Electronics Co., Ltd, Plus 
and Plus Co., Ltd, Shinlee Corpora- 


tion, Lung Hwa Electronics Co., 
Ltd, Sampo Corp, Cal-Comp, Tea 
Po Co., haven't been idle either. 
Although their achievements are 
modest when compared with the 
activity taking place in more 
advanced countries, many Taiwan 
compaines have рей. eagerly 
into the automation game and are 
now taking the first steps in 
learning the game. Some have won 
international distinction for their 
innovative products already. 
Others have won major export 
contracts for terminals and 
monitors designed here. Still 
others are taking a crack at high- 
value, specialized lines such as 
design-and-analysis tools for micro- 
processors and computerized 
numerical controllers. Component 
makers, too, are providing parts in 
tolerances and specifications that 
are eet ae —— а 
step ир from the consumer-grade 
devices that served the electronics 
industry for many years. 

Mitac’s line of microcomputers, 


video display terminals, and add- 


"ertec 
For Mode 
Business 
Computin 


MODEL :GPC 100 
*RAM 64KBytes 


General Purpose Computer 
*CPU Z80A. 4MHz 


*ROM 4KBytes 

* 2 Built-in Floppy Disk Drivers up to 32OKBytes 
of memory and expandable to 4 drivers 

ж Operating system: CP ‘M+ 

ж Communication; 2x RS232C 
CP/M is а ы ақсай trade mark of Dipital Research 


SYNCO .:; 


ІХІб bits PIO 


SHINLEE CORPORATION 
No. 372, Lin Sen North Road 
‚ Taiwan, ROC 

TEL: ОР 521-0282 

11154 SHINLEE 


Video Display Terminal 

MODEL: T88 

* 128 displayable 
characters 

* 2000 BO X 25 
characters per screen 

*B transmission speed 
from 75 to 9600 bps 

ж detached typewriter-lke 
keyboard 

* current cursor position 
displayed on right upper 
screen 

ж editing functions allow 
deletion or insertion of 
characters or lhe 


| 
COME 4 TALK to us at the 
COMDEX 
NOV. 29-Dec. 2 
BOOTH NO.889 Las Vegas 
OEM inquiries invited 
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on drives have already found 
markets in Taiwan and are begin- 


ning to make inroads abroad. 
Multitech's "Dragon? Chinese- 
Language terminal and the “Місто- 


professor” series of educational 
home computers have won awards 
and distinctions in addition to 
sales at home and abroad. Micro- 
tek,a young firm fueled by locally- 
born engineers with advanced 
American educations and ех- 
erience, has already introduced a 
pes design and analysis tool, 
the micro incircuit emulator (or 
MICE) which gained the product 
of award of WESCON 81, as well 
as computerized numerical con- 
trollers for machine tools, last 
April. Teco and Disco recently 
won contracts to provide color 
and black-and-white monitors and 
terminals for major American 
vendors Hazeltine and Lear-Siegler. 
Pan Asia manufacturers a micro- 
computer series for the domestic 
and export markets. Сотред 
designs and manufactures multi- 
layer PC boards to computer and 
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military specifications for com- 
panies such as ІВМ, DEC, Data 
General, Fuji Xerox. Joining 
Instruments produces 300 cpm 
and 700 cpm card readers, and is 
now developing a 16-bit micro- 
computer based on an MC-68000 
chip. 

ATW, formerly one of the 
world’s largest producers of arcade 
video games, now concentrates on 
the production of low-cost data 
terminals for mini- and micro- 
system users. Liberty Electronics 
recently introduced a smart 
terminal and an IBM-compatible 
color monitor to add to its line of 
other peripherals and consumer 
electronics products. 

Plus and Plus, another former 
arcade-game maker, is now con- 
centrating оп  microprocessor- 
training kits with EPROM pro- 
grammers and Chinese-character 
generators for the Apple II Plus. 
Shinlee, a well-known manufac- 
turer of consumer products such 
as color televisions, is now placing 
emphasis on the marketing of a 
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Photo 3: 


Minister without Portfolio К. Т. Li, one of the 
principal architects of КОС?» accelerated econo - 
mic development program, promotes vigorously. the 


information industry. 


new color terminal and general 
purpose computer. Lung Hwa 
makes linking RF modulators. The 
Sampo Corporation, another well- 
known local maker of consumer 
electronics items such as color 
televisions, is also entering the 
personal computer. TeaPo makes 
al kinds of switching power 
supplies for both the domestic and 
export markets. Cal-Comp, with 
1981 exports of 15 million 
calculators, in 1982 began produc- 
tion of smart terminals at a new 
factory. 

These manufacturers by no 
means comprise the complete list 
of companies busy in Taiwan 
engaged in the design and produc- 
tion of computer-related products. 
But they nevertheless give a rather 
clear example of how far the in- 
dustry has come to in just a few 
short years, and of how fast the 
industry is prepared to shift its 
emphasis when conditions demand 
and new marketing opportunities 
open up. 


Int 


roducing a duet of 


SAMPO computer products! 


SAMPO 15 always at the outer limits of 20th century technology. Why not join us there? 


blink, underline, 
per line Х 25 lines, With ? 


The SAMPO Color Computer is a multifeatured honfe 4 
comauter designed for large volume computations, and p 
for educational, hobby, and entertainment uses. It has a, 
6809E Microprocessor, uses Extended Basic, the mos 
popular computer language, and has upper and lower 
case alphanumeric semigraphic display ability" 
expansion port of the basic 

mast unlimited development 


4n full color, 
unit permits 
of the system's capabilities. 


А pleasure*to uke becalise it has a 


professional touch, | 


keyboard with sculptured keys. 


NÉTZMPO MODEL NO. ВТС-1400 
14" CRT DISPLAY TERMINAL 


а i 


play with two intensities, 
. nat features 80 characters 
9 dr 
m. With parity. The com- 
OCAL, conversation 
ВОС interface. 


. SAMPO CORPORATION 


2nd FI., 217, Nanking E. На, Sec. 3, Taipei, Taiwan, R.O.C. 
Cable: "SEMCO" Taipei Telex: 21737 SEMCO Tel: (02) 771.2111 


SAMPO CORPORATION OF AMERICA 
1050 Arthur Avenue, Elk Grove Village, ІІ. 60007 
Tel: (312) 364-6900 Telex: 206837 SAMPO USA ELGH Cable: “SAMPO” USA 
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As Taiwan gradually ran out of 
cheap manpower in the past few 
years, government planners realised 
that the structure of Taiwan's 
industry would have to be changed 
if мй Fs and services were to 
remain competitive with those of 
other developing countries in the 
region. 

The planners translated their 
ideas into a “Ten-Year Plan for 
Industry”, which had as its focus a 
virtual re-structuring of industry 
from the top down. On the man- 
ufacturing side, the government 
called for more high-value pro- 
duction in areas where exports 
might not increase dramatically in 
guantitative turns. Qualitatively, it 
called for more emphasis on pro- 
duction of high-value, low-labor 
items such as precision machinery, 
optics, electronics goods, and 
computers and peripherals. 

Computer and information 
comprise a significant part of the 
Ten-Year plan segment dealing 
with the electronics industry. That 
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Photo 4: A Typical Software House 
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BEHIND THE ACHIEVEMENTS: 


Cooperation Between Government and Industry 


segment calls for the development 
Зати such as CRT terminals, 
printers, raster-scan graphics, fixed 
disk drives, magnetic tape drives, 
optical character readers, word 
processors, and special-purpose 
minicomputers for business use 
and process control. Part and 
parcel of these products is the 
intention that Taiwan's engineers 
stop making products designed in 
other countries. Instead. the 
planners suggest that as great а 
percentage of future technological 
fub S Taiwan be designed 
on the island as well. 


One-stop service 


To achieve this end, govern- 
ment has planned a whole new 
environment for manufacturers 
and foreign investors. The 
government also reaslises that 
foreign entrepreneurs in technical 
cooperation with local business- 
men can give the industry the 
push it needs to make its mark 
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in the world of technology. 
Already, there has appeared a 
loosening of customs and invest- 
ment regulations for foreign firms 
on Taiwan. In particular, efforts 
are being made to minimize or do 
away with entirely the bureaucra- 
tic hassles foreign businessmen 
have often faced with when 
dealing with foreign countries. 

For instance, Taiwan’s Ministry 
of Economic Affairs on July 1 of 
this year formally established the 
Joint Industrial Investment Service 
Center to provide a “one-stop 
service” to Overseas Chinese and 
foreign investors, and to route 
them around the maze of paper- 
work that the bureaucracies often 
generate. The Center will help 
investors process all administrative 
procedures ranging from invest- 
ment applications to the establish- 
ment of factories. In another 
word, the Center plans to put all 
investment-related services under 
one roof, 

In addition to the establishment 
of the Center, the government this 
year decided on a series of steps 
that will make investing in Taiwan 
more than $7,500 worth of 
instance, manufacturers purchasin 
a more than us $ 7,500 worth of 
Taiwan-made and imported 
machinery and equipment before 
April 18, 1983, can deduct 10 
to 15 percent of the machinery 
cost from their business tax of 
the year. In addition, companies 


in the strategic industries —— of 
which computers and information 
science are included -- аге 


eligible for long-term, low-interest 
loans from the government. 


A Growth of the Industry 


As little as seven years ago, 
Taiwan was considered a relatively 
under-computerized nation. But in 
the past few years, it has become 
one of the fastest-growing markets 
for computers and peripheral 
equipment in the world. In 1979, 
for instance, there were 450 in- 


STD-Z80 BUS MICROCOMPUTER 
SYSTEMS & BOARDS 


ай uc con roller 
то] D. boards for expansion and application 


? offer whatever you need 


DEALERS 
WANTED 
WORLDWIDE 
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PAN-ASIA ELECTRONICS EU.. L 
Office: 8th FL, No. 325 Chung Н з 

Taipei, Taiwan, R.O.C. Telex: 1043 RA 
Tel: (02) 773-3340. 773-3341 . 
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stallations on the island, second 
only to Hong Kong among nations 
of comparable size and economic 
development in the region. As of 
June, 1981, che number of installa- 
tions in Taiwan had more than 
doubled, to 988. In addition, the 
number of Taiwanese companies 
involved with computing and in- 
formation had mushroomed. 
Today, continued interest in com- 
puters and information science is 
evidenced by the fact that the two 
areas of top preference among 
graduating high school students 
who plan to go on to university 
are electrical engineering and 
information science. It is also 
evidenced by the attendence 
recorde on numerous and diver- 
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EVERYTHING DEPENDS OWN 
WELL-EDUCATED AND GUA- 
LIFIED ENGINEERS 


sificd EDP training courses 
offered by the industry. For 
example, a [II-sponsored intensive 
EDP training program for a clase 
of 40 non-DP students usually 
attracted more than 1000 enthusi- 
atic applicants. These university 
and college graduates of tomorrow 
will form the basis of Taiwan’s 


continued development of its 
higher-level skills. 

uP-based Designs Аге Every- 
where 


Most hardware design houses in 
Taiwan concentrate on micropro- 
cessor-based products and their 
applications, rather than computer 
systems per se. What computers 
there are that have emerged from 


Ву 1981, electronic production value іп Taiwan reached 5.54 billions, and its export totally 
reached 3.6 billion, including 45% consumes products and 48% components. The other 7% are 


Product’s Name 


1981 1985 1989 


Personal Computer 

Smal] Business Computer 
OEM Board Module 
OEM Microcomputer 
CRT 

Point of Sales CRT 

Word Processor 

Printer 


Teleprinter Terminal 
GraphicTerminal 
Others 


Table 14: Projected Computer Production Growth in Taiwan 
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professional electronics (mainly іп telecommunication products.) 


Value 
{ Million US dollars) 


Source: ITRI 


Taiwan’s engineering shops have 
been mostly small micro systems. 
But іп «һе microprocessor-based 
range, the island’s designers have 
shown themselves particularly 
strong. 

For instance, ‘various design 
houses on the island have turned 
out hardware and applications 
that end up in products such as 
microprocessor-based temperature 
controllers for refrigerators and 
airconditioners, devices that 
control various automotive func- 
tions, automatic telephone dialers, 
television games, video terminals, 
PABX's, industrial process con- 
trollers, and microcomputer 
systems. Some of these products 
are marketed directly by the 
companies here, others are sold 
through brandname manufacturers 
and distributors in the United 
States and other foreign countries. 

At the same time, the island’s 
hardware designers have under- 
taken a number of projects at the 
behest of large Western firms such 
as IBM and National Semicon- 
ductor. Taiwan-made computer 
boards may grace minicomputers 
and mainframes marketed by well- 
known American manufacturers. 

A large part of the attraction of 
Taiwan designs for foreign com- 
panies is the low development cost 
on the island. For instance, the 
salary of a very experienced hard- 
ware designer in Taiwan is only 
about $ 1,000 a month, compared 
with a minimum of three times 
that figure in the United States. 
Other project costs are also con- 
siderably lower than in the United 
States. Thus, project development 
costs for a product such as a 
terminal would be one-third to 
one-half of what they would be in 
the United States. 


Software Houses Start to Boom 


Savings on software design costs 
are similar. In fact, Taiwan has 
over 100 software design houses 
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compared with 50 hardware 
houses. Most of these software 
firms have fewer than 20 
employees, and their efficiency is 
high. Again, most firms con- 
cerntrate on applications packages. 
Other software houses specialize 
in business-management systems. 
They provide applications pack- 
ages to perform such services as 
accounting, editing, purchasing 
and point-of-sale. They may also 
do programming for large foreign 
systems and do equipment- 
oriented design for companies 
such as IBM, Hewlett-Packard, and 
large Japanese brands. 
Nevertheless, the industry ex- 
pects a bright average educational 
level of (һе population, which 
means that the industry has a 
relatively larger pool of educated 
talent on which to draw. It also 


The JP2000 
Series Intelligent 
Card Readers 


means the industry will be quicker 


own packages than ot 
to learn and begin developing its 


in the region. 
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Photo 5: Computer Stores Are Springing ap Everywhere 


CREATIONAL PRODUCTS OF MOST ADVANCED 
OPTOELECTRONICS AND MICROCOMPUTER 
TECHNOLOGY MODEL JP2000 400 cards per minute 
®*Microcomputer-based ® With 512Қ bytes memory 

® Can interface with CRT, printer, Порру disk drives 

e Runs FLEX? OS, Assembler, BASIC, Forth, Pascal 

MODEL JP2300 300 cards per minute 

MODEL JP2700 700 cards per minute 

All models read ІВМ 80 column timing marked cards with both 
marks and holes data interlaced. 12 data lines TTL output, 1 
timing mark line, 1 status line, and 1 control line, or RS-232 


AUTOMATIC, ACCURATE, FLEXIBLE, SIMPLE TO OPERATE 


a ақ” as | 
JOINING 


ORE NA, 


JP2000 COND Peace m 


MODEL JM6000 MICROCOMPUTER Using the world's 


most powerful 16bit microprocessor MC68000 


*EXORbus* plug-compatible 


e With 512Kb memory and two 8" or БУ” floppy disk drives 
ө CRT, printer, card reader, |EEE-488 interfaces available 
æ Software — Multi-tasking Ji DOS, Assembler, BASIC, 

text editor, text processor, utilities, debug package 


"EXORbus is a trade mark of MOTOROLA, INC. 
{FLEX is a trade mark of Technical Systems Consultants, inc. | 
JOINING INSTRUMENTS & EQUIPMENT СО. 


| 533 Sec. 7 Chung Shiso E. Rd., Taipei, Taiwan, R.O.C. Tel: (02) 760-5001 Telex: 27774 JOINING | 
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Several large American com- 
puter firms pos maintain branch 
Offices here. For instance, [BM has 
maintained a presence on the island 
for 26 years, and has enjoyed 
annual sales increases between 20 
and 40 percent. It sells and services 
IBM 3000 and 4300-series main- 
frames, Systems 23, 34 and 38, 
and the Display Writer. In addition 
to its sales and service efforts, ІВМ 
Taiwan has in recent years made 
— contributions to the 
advancement of agriculture around 
the world by providing computing 
services to the Asian Vegetable 


ADVANCED EQUIPMENT YOU'LL NEED IN THE 80: 
OUR PRODUCTS MODULATE WELL, 
CONTROL WELL, DRIVE WELL! 


I CO itact us at: 
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AMERICAN COMPUTER 
FARMS ENJOY OPERATING 
IN TAIWAN 


Research and Development Center 
near Tainan, in the southern part 


of the island. 


NCR | 
National Office Equipment 
Corp, a National Cash Register’s 


affili jite in Taiwan, is the island’s 
oldest computer firm. The 
company provides sales of its com- 
puter systems and software 
support to retail stores, super- 
markets, artment stores, 
government hens trading com- 
panies, schools and hospitals. It 
has net profits of $1 million during 
1981 on sales of $5 million, and 
has projected 1982 profits of $1.5 
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HWA ELECTRONICS CO., LTD. 
3A S/F, No, 33 Pao-Hsing Rd., Hsin Tien City, Taipei County, 
я Taiwan, R О.С. Tal: (02) 914-5660 (5 Lines 

Cabla: ШЕТ LÜNGHWA" Taipei Telex: 31143 LUNGHWA 


million. It numbers 58 engineers 


among its 143-member staff. 
Digital 

Digital Equipment Taiwan Ltd 
began its ten-year history іп 
Taiwan with a 1972 investment of 


$300,000 to produce соге 
memories. In 1977, company 
doubled this investment to 


$620,000 with the inauguration of 
facilities to bond and package 
computer-grade LSIs. During the 
next five years the firm's invest- 
ment jumped to $5.64 million 
with the addition of facilities to 
produce terminals, keyboards, and 
monitors. During this time, the 
company's sales also rose, from 
$13.5 million in 1977 to a pro- 
jected $70 million in 1982. 

The company's plans for 1983 
call for the design of a new 
generation of terminals and 
monitors, and further production 
automation. The company also 
estimates it will turn out 25,000 


Video to VHF/UHF Modulators 

— Available in a variety of models. 
—Lineer and stebla modulation. 

— Low radiation and harmonics. 

— Low current drain. 

—Low chroma sound beat. 

—Compact, unobtrusive design. 
—Perfect for color TV gamas & УТЕ, 

—|daal for all computer systems, 

including Apple, Atari, Mattel, Т! 
Radio Shack, Commodore, etc. 


Video Controllers 

—Digital logic circuits. 

—Vesatile, offering many differant con- 
figurations of input and output signals. 


5.26 Inch Minifloppy Disk Drivars 
—Manufactured on an OEM basis. 
—Available beginning in January 1983. 


LDD-101 


For more information please contact Princeton Graphic Systems Tel: (609) 683-1660 
"SUGGESTED RETAIL PRICE 


ONE & ONLY 12" HIGH RESOLUTION 
COLOR MONITOR CAN COMPATABLE WITH 
IBM PC. 

e" DISPLAY 2000 (80 x 25) CHARACTERS. 


* В COLOR/2 INTENSITY CONTROL. 
е 690 DOTS NON—GLARE IN-LINE GUN CRT. 


* А 9 PINS D SHELL CONNECTOR CABLE 
PROVIDED 


The intelligently designed 


smart terminal & high 
resolution color monitor 
from Liberty electronics 


Built For Now 

Built For The Future 
Built For You 

In Performance 

In Price 


SMART TERMINAL DUMB TERMINAL PRICE 
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TILT SCREEN/DETACHABLE KEYBOARD 
25TH STATUS LINE. 

VIDEO ATTRIBUTE. 

128 ASCII SET, 15 GRAPHICS CHARACTERS, 
10 FUNCTION KEYS, 8 EDITING KEYS, 6 
COMMAND KEYS & NUMERIC KEYPAD. 
RS-232C ОН 20 mA-CURRENT-LOOP | 
INTERFACE, AUXILIARY PORT. 
TELEVIDEO 910, HAZELTINE 1420, REGENT 25, 
ADM 3A/5 EMULATION. 

FOREIGN CHARACTER SETS. 


FREEDOM 100 
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$595* 
For more infbrmation please contact 
Liberty Llectronics System Group 


Liberty ELECTRONICS CO., LTD. 
P.O. BOX 22745 TAIPEI, TAIWAN, R.O.C. 


TLX: 26063 LIBERCO. TAIPEI 


TEL: (02) 781-8652--5 
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VT-101 terminals, 25,000 VT-100 
monitors, 160,500 VR-201 
monitors, 25,000 keyboards, and 
1.86 million sets of LSI packages 
during the coming year. 

The company's profits during 
1981 reached $2.5 million, a 30 
percent growth over the previous 
year. 


Qume 
Qume Corp of San Jose is the 


newest addition to Taiwan's 
growing group of offshore in- 
vestors. The ITT subsidiary's local 
affiliate, Qume Corp (Taiwan) Ltd, 
received approval in July of a $10 
million investment to produce 
daisy -wheel printers and disk drives 
in the Hsinchu Science-base Indus- 
trial Park. Production began in 
September at a temporary facility, 
but when a permanent plant is 
completed in July, 1983, produc- 
tion may rise as high as 200 print- 
ers and 1,000 disk drives a day. 


Within two years, Qume expects 


to n 1,000 people at its 
plant; within five years, the com- 
pany expects sales to reach $100 
million annually. In addition, 
taking advantage of the technical 
talent available in Taiwan, it will 
conduct research in interface 
hardware and software. 

Wangs 

Wang is an old Taiwan hand. 
In 1967 the company began its 
presence in Taiwan by opening an 
affiliate here, Wang Laboratories 
Taiwan Ltd, to produce various 
Wang products for export to the 
United States. It now has about 
500 employees here. 

Wang's latest venture in Taiwan, 
Wang Computer Taiwan Ltd, was 
established about two years ago in 
the Hsinchu Science-based In- 
dustrial Park. In fact, Wang was 
among the earliest offshore firms 
to receive investment approval and 
begin operations in the ambitious 
about 60 miles souch of Taipei. 


Atari 

Atari Inc late last year began 
production in Taiwan of its Video 
Computer TV games at a plant in 
Tamshui, on the island's north- 
west coast. Production from the 
plant augments video games made 
for some years by subcontractors 
on the island, and considerably 
increases the Atari output from 
Taiwan. The investment in 
Tamshui, according to company 
officials, involves millions of 
dollars. The plant, which formerly 
belonged to  Sylvania-Philco 
Taiwan, covers 167,000 square 
meters; employment there was 
scheduled to reach 1,500 people 
by the middle of this year. 

Atari set up the video-game 
plant in Taiwan because of the 
ease of obtaining materials here. 
The volume of games atari was 
already exporting from Taiwan 
ee | the company to seek such 
a facility. 


ONCE YOU START IT,YOU MASTER IT 
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Chinese data processing is no longer a problem far your 
computer. The анас. г YCCRT- 1640 can eliminate all the 
difficulties you've encountered. Its Simplex Input Method 
takes only ten minutes to learn, one hour to master. More 
than 80% of Chinese characters can be generated with 
three Keystrokes. It is simple and quick. The standard 
ASCII keyboard enhanced with Chinese paltern codes, | 
standalong on-board character generator and word cditing 
capability, plus the industrial AS-232C for interface 16 
every kind of host computer (mini or micro) will comple: 
tely fulfill your needs in terms of Chinese data processing. 
[з= — CCRT -1640 ts designed for your computer. 


BAT! JRES: 


DISPLAY MODES — CHINESE AND 
MHOD = TAKES ONLY 10 МІ. 
ЯҒАСЕ — UNIVERSAL 


A few years ago, Taiwan’s 
economic and industrial planners 
were faced with a problem. 

The problem was how to attract 
the knowhow and capital to 
Taiwan that would help educate 
local businessmen and manu- 
facturers in the direction of the 
new high-tech industry, and at the 
same time make available the 
technology for these businessmen 
to use. 

They came up with a solution 
following the example of American 
entrepreneurs and conceptual 
pioneers in creating places like the 
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SEEKING RESEARCH AND 
DEVELOPMENT 


Standford Industrial Park, Silicon 
Valley, and the North Carolina 
Research triangle, they decided to 
set up a place to focus on high- 
technology development апа 
research, and to offer attractive 
incentives to those agreeing to 
invest there. 

Thus the Hsin-chu Science-based 
Industrial Park (HSIP) was born, 
the first industrial park developed 
exclusively for high technolo 
industries in Asia. Established in 
September, 1980, the HSIP has a 
very aggressive plan to bring in 15 
companies every year. Great 
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Photo 6: Dr. Ho, Director General of Hsinchu 


Science-based Industrial Park, Says” Taiwan will 
become the future technology center of Asia.” 
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COMPEQ MANUFACTURING CO., LTD. 


SUPERIOR QUALITY 


WITH 


COMPETITIVE PRICING 


CAPABILITY: 
2 Lines Per Channel 


3-8 Layers Multilayer Boards 


55,000 sq.ft Per Month 


Call Us With Your Needs 
PHONE: 
213/289-1266 
СОМРЕО 
(U.S.A.) 


812 A. S.Atlantic Blvd, 
Monterey Park, СА, 91754 
TWX: 910-589-1532 
Factory: 

P.O. Box 9-22, Taoyuan, 
Taiwan, R.O.C. 

Tel: (033) 321161/5 
Telex: 34158 COMPEQTP 
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HIGH QUALITY 
P.C.BOARDS 


emphasis is placed on develop- 
ment and engineering in addition 
to production. Park officials plan 
for a healthy mix of companies in 
areas such as electronics and in- 
formation, precision instrument 
and machinery, high technology 
material science, energy science, 
and aeronautical and biological 
engineering. To date, the major 
investments have been concentrat- 
ed in the electronics field. 

Taiwan is offering its best tax, 
duty, financing and investment 
incentives to accomodate investors 
in the Park. Various branch offices 
of governmental agencies are 
located right in the Park to offer 
one-stop operation and streamlined 
bureaucracy. Standard factory 
buildings are available at very 
reasonable rental rates so the in- 
dustries can move in and start 
operation right away. The Park 
will also provide international 
standard educational, recreational 
and shopping facilities. Moreover, 
being in the Park is by itself a 
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restige and pride which lend 
uster to the brand names. 

Two years after the grand 
opening of HSIP, 37 companies 
have received approval, of which 
23 already started operation, and 
18 are іт their products оп 
the market. Total approved invest- 
ment capital amounted to $66 
million. Almost half of the peo- 
ple working in the Park now are at 
east a college graduate. Many of 
the founders have blossomed into 
local heroes of sorts. New pro- 
ducts are scheduled for announce- 
ment continuously. The current 
list of products include: computer 
CPU and peripherals, semi- 
conductor devices, integrated 
circuits, microprocessors, com- 
puterized numerical control 
systems, silicon wafers, crystal 
resonators, optical and laser com- 
ponents, high pressure water tools, 
ball bearing screws, optical fibre 
systems, epoxy resin and reinforc- 
ed plastic, polymer medical 
material and ultrasound scanners. 


Photo 7: A View of Hsinchu Science-based Industrial Park 


AAC базе алгуур танға іс 


CCAT — 1640 is the unique 
versatile bilingual 
Chinese/English intelligent 
terminal for your W/P. 
e Simplex Input Method 
е Programmable Edit, 
Function Keys 
е RS-232C Univeral 
interface 
* Local Character Generator 
e 8086 Single Board Design 
è Direct Screen Hardcopy 


Located in the tax-bond zone of Hsinchu Science-Based Industrial 
Park in Taiwan, where only the companies possessed of advanced 
technology of design and manufacture sre motivated to move in 
atilar inc. hos enjoyed very successful sales and stable production 
of the current products available to domestic and international 
market, mula is grouped by a professional engineering team with 
expertise in the state of the art design, precise manufacturing and 
prolonged quality controlled burn-in testing in all products. Besides, 
the strong financial standing of milac will back up well to its 
world-wide marketing capability and mass production capacity. 
mula is respectably playing the leading role of the computer 
manufacturing industry in Taiwan. |15 outstanding computer 
engineers expert in both hardware and software have worked out 
some 14 kinds of the products for production and sales. From OEM 
boards to Chinese Computer Systems, тас has proved its formid- 
able workforce as the best in the industry. 


| 7777 MIS — 900 Features with 
a 12-inch non-glare 
green screen and à 

| detachable capacitive 

Pei keyboard. іт is a user- 

—— friendly video terminal. 


AppleMate is а low cost 
but reliable add-on disk 
storange for your Apple 
omnuter. 


The system products currently on 
line are MIS — 5000 and MIS- 8000 
series microcomputer systems. Both 
series are 2-80А, 64KB, CP/MG& 
based single board computers. There 
are two RS-232C serial ports and 
one Centronics parallel port for 
system І/О interface. OMA function 
is available on board for easy field 
installation to the single-sided or 
double-sided floppy disk system 
while it is standard for Winchester 
hard disk system. The major 
difference in these two series is in 
the external memory design. The 
8000 series uses В” floppy disk 
drives, the 5000 seriés uses 5%" 
mini-floppy disk drives. 


milat is continuously developing several new products. To manu- 
facture the most cost-effective and reliable microcomputer in large 
quantity is our major goal. 16 bit system, using 8086 CPU and Unix: 
like operating system is also scheduled to be put on the market 
soon. 

Domestic Dealer/Distributor enquires in the States are 
welcomed. For more detail information please contact 
American mitc Corp. at Р.О. Box D, Santa Clara, CA 95050 
Service hot line:(408)988-4427, International 

Distributor enquires, please contact mitac Inc. 

at 2/F 75 Nanking E. Rd., Sec. 4, Taipei, Taiwan, R.O:C. 
Telex:20261 МЕСТАС. Tel: (02)781-6980. 


CP/M is à registad trade mark of Digital Research Inc. 
Apple is à trade mark of Apple Computer Inc. 
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"Information Week" and "Youth 
-0f The Future" 


When a small island with 18 
million inhabitants decides to turn 
the direction of its industry away 
from labor-intensive, low-capital 
assembly ^ operations toward 

recision, state-of-the-art techno- 
em such as computers and in- 
formation, it faces a problem over 
how to implement the change. 

In Taiwan's case, the problem 
was particularly acute, because the 
island doesn't have a long in- 
dustrial history. In fact, 30 years 
ago the only industry of any size 
here was agriculture . But 
Taiwan's economic lanners 
realised that to maintain the force 
of the country’s drive toward 
becoming a computer-producing 
nation, they would have to have a 
sufficient number of young people 


192.18 BYTE November (982 


N CIRCUIT EMULATOR} 


willing to enter the sciences as 
professionals. They also realised 
that in order to make industry as a 
whole more productive and 
efficient, industrialists and small 
businessmen alike would have to 
be made aware of the potential of 
automation in their businesses. 

And so the planners embarked 
on a series of programs of popular 
education. One major program is 
an annual event called ‘‘Infor- 
mation Week", which was initiat- 
ed and proposed early in 1980 by 
Minister K. T. Li, then the chair- 
man of the Institute for Infor- 
mation Industry. Activities in the 
event consist of exhibitions, 
movies, lectures, essay and speech 
competitions, demonstrations by 
computer users, advertising 
through mass media, and issuance 
of special stamps. 

When Taiwan’s first Informa- 
tion Week was launched two years 
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AEC (JAPAN AGENT) 


14-1 ASANO 2-CHOME KOKURA 
KITA-KU KITAKYU SHU CITY 802, JAPAN 
TLX: AECKY 712616 TEL: 093-5116471 


ago this December as a joint pro- 


ject between government and 
computer people, it was hoped 
that the activities would draw 
enough interested people to justify 
making the Week an annual event. 
But few were prepared for the 
turn-out. 

From the first day of the week- 
long series of lectures, slide 
presentations, and demonstrations 
of computing-in-action at the old 
Taipei International Airport, 
crowds surged through the ex- 
hibition halls. They crowded 
around the more attractive displays 
in rows four and five people deep. 
Outside the exhibition hall, a line 
of people waiting to enter stretch- 
ed a quarter of a mile down the 
street and around the block. It 
appeared that the media blitz pro- 
moting the event had been more 
than successful. 

Nowadays, after two years of 


MICE TOTAL SOLUTION FOR R&D, 

PRODUCTION, ОА, FIELD SERVICE. 

9 Resident Assembler/Disassembler 

Ф Down-load and Up-load 

9 Built-in logic analyzer function 

9 Powerful I/O capabilities 

Ф MICE: 8085, 6502, 780, М5С800, 
8048/49/5D. 

9 MICE II: 8086, 8088, 6809, 68000 .... 


9 = 2 ат, 


HSINCHU SCIENCE-BASED INDUSTRIAL PARK 
TAIWAN К.О.С. TLX: 32169 MICROTEK 
TEL: (035) 772155 


MICROTEK LAB, INC. (U.S.A.) 


17221 S. WESTERN AV. GARDENA, CA. 90247 
TLX: 696334 BENNY GDNA TEL: (213) 5385369 


Information Week, it also appears 
that the planners’ strategy is paying 
off in year-round interest. More 
and more students are finding 
their way after school hours into 
the computer stores, even if it’s 


only to play the video games. 
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system. Dial-up will also be intro- 
duced on a limited basis to bring 
more rural locations into the 
network. By the end of the decade, 
the planners expect Taiwan to 
represent a relatively large do- 
mestic market, not only for home- 


produced computers, but for 
those of major international 
vendors as well. At the same time, 
a populace concerned with com- 
puterization will be able to make 
important contributions to the in- 
formation industry worldwide. 
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Around Taipei, Taiwan's major 
city, you find more and more 
people aware of computing and its 
applications. The "electric brain" 
—— a literal translation of ‘‘com- 


puter" in Chinese —— seems to 
have found a home. 
For the non-professional, 


Taiwan expects to see ап island- 
wide computer network, similar to 
the British Post Office's Teletext 
system, that would allow people 
at home to tune in. A massive 
leased-line network already links 
much of the island, zd com- 
munications will be further 
enhanced shortly with the іп- 
auguration of a packet-switching 
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Photo 8: By bits and bytes, lots of microkids are finding their way 


to run the micro computer in 


WE INTRODUCE YOU THREE NEW HIGH QUALTY & LOW COST PRODUCTS. 


MICROPROCESSOR TRAINING КІТ WITH EPROM PROGRAMMER 
our EPROM PROGRAMMER can program, test blank ICs, copy or 


CANSO 


US$200 ONLY 


compare, load and modify 2716, 2732, 2732A, 2764. 


store the users’ program on cassette tapes. 


it can help the user make music or human speech. 


OUR DESIGN GIVES USER MORE PROSPECTS. 


A CHINESE CHARACTER GENERATOR FOR APPLE (1 USERS 


Just put C-PLUS 11 into your APPLE 
11 slot, and your APPLE 11 will in- | 
stantly become a Chinese/English 
computer, 

You can easily operate it, and make 
your APPLE 11 more fun. 

C-PLUS 11 displays and prints perfect 
Chinese character text using any 
graphic printer. 


CPLUSTI 


US$ 300 ONLY 


A NEW EXCITING UP-RIGHT TYPE TV GAME 


FACTORY: 


US$1100 ONLY 


As a training kit, CAN-80 can read, write, execute, debug, and 


With powerful subroutine packages, such as MUSIC, SPEECH etc. 
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(BIERBQJAPPLE IL ZESECDX PRÉ 

QIEISC-PLUSII META 
APPLE IL ЗІ ОТЫР ЗАРР 
LE ПАПУЕ У PRX EE C: 
ROMS ByzmIEE:vERS 
SBITRIAPPLE ПЕ > УЖЕЖС- 
РГМоОПяН ВУ Ен 
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PLUS & PLUS CO., LTD. 


OFFICE: 3/F, 271, ROOSEVELT RD., БЕС. 3. 
TAIP 


EI, TAIWAN, R.O.C. 
TEL: 3989900 (Б LINES) 
CABLE: SIGMALTD TAIPEI 
TELEX:211408IGMALTD 
NO.4, ALLEY 1, LANE 188. SING-SANG 
STREET, JANG-HO CITY, TAIPEI HSIEN, 
TAIWAN R.O.C. 
TEL: 9539374, 9589950. 

9622388, 9540854. 


HIGH PERFORM ANCE/LOW COST 
MICROCOMPUTER SERIES FROM PAN 
ASIA -- Pan-Asia Electronics Co., Lid. 


introduces its new PA-2000 series of 2-Е0В- 
based microcomputers for business, manage- 
ment, industrial control, data communica- 
tions, and other uses. The series offers up to 
256 KBytes of RAM and 1.6 MBytes of disk 
storage, a standard Z-80 bus system, an eight- 
or 12-slo1 card cage, and dual minifloppy disk 
drives. [t can support CP/M or MP/M-com- 
patible operations systems and software, as 
well as high-speed file access on pseudodisk 
options and many other utility programs for 
optional I/O expansion modules. lts modular 
system makes maintenance easy. Price changed 
depending on model. Contacti Pan-Asia 
Electranics Ca., Ltd, 8/F, 325 Chung Hsiao 
East Road., Section 4, Taipei, Taiwan, ROC. 
TL X: 10437 
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SOME SPEARHEADING PRODUCTS 


MICRO IN-CIRCUIT EMULATOR (MICE) 
FROM MICROTEK -—- Microtek ofers this 
microprocessor programming and analysis 
lool that сап be used with а terminal 
connecled ta ù hast computer or with micro 


from manufactures such as Apple, Radic 
Shack, Sharp, NEC, Prime, Zilog, Intel MDS. 
MICE is the total solution from R/D, pro- 
duction, QA, and field service. It offers 
Features including a resident assembler/dis- 
assembler, down-load and up-4oad, a built-in 
logic analyses function, and powerful I/O 
capabilities. 

Available fram Microtek International Inc, 
Hsinchu Science-Based Industrial Park, 
Hsinchu, Taiwan, ROC. TEL: (035) 772-155, 
Telex: 32169 MICROTEK. U.S. office: 
Microtek Lab., Inc, 17221 South Western 


Avenue, Gardena, California 90247, USA. 
Tel: (213) 321-2345 Telex: 696334 BENNY 
СОМА. 
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The Micro-Professor ™ 
with BASIC commands in your native la 


Creates a Generation of Micro-kids 


language in their native tongue to operate 

computers. This is made possible through the 

availability of the Micro-Professor П (MPF-II) 

home computer developed by Multitech In- 
dustrial Corp. Using single command keys, the 
school children can enter BASIC commands simply 
by pressing one key for a command. 


Multitech provides custom-designed software car- 
tridges and cassettes, enabling you to operate the 
МРЕ-П in BASIC in your own language. In addition, 
Multitech provides various ready-made software 
cassettes and cartridges for education, entertainment, 
home and business management apnlications. 


I n Taiwan, elementary school children younger 
than 10-year-old are beginning using BASIC 


ROAO, TAIPEI, 105, 


TEL: (02) 7691225 
TLX: 23756 MULTIIC, 19162 MULTIIC 
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The Micro-Professor from Multitech 


recognized worldwide 


Multitech Achievements 


1. The Micro-Professor micro- 
computer and the “Dragon” Chinese 
terminal were cited for their innova- 
tive design in April, 1982, at the 
Hannover Fair, West Germany. 


2. The Micro-Professor (MPF-I) is 
the world's most widely-used Z-80* 
microprocessor learning tool, with 
more than 30,000 already in service 
worldwide. 


3. The Місго-Ргоѓеѕѕог П and the 
"Dragon" Chinese terminal each 
received the Premier's Award — the 
most prestigeous award for superior 
product design in the Republic of 
China, The terminal received its 
award in November, 1980; the Micro- 
Professor, in July, 1982. 


4. Multinational firms such as IBM, 
ІТТ, and Philips have used the МРЕ-І 
microcomputer for in-house training 
of their engineers. The device has 
also found wide use in the general 
educational market. 


5. Multitech, which also provides 
customs design service, has developed 
over 40 microprocessor-based pro- 
ducts such as CRT 
terminals, PABXs, and 
computer games. 


They Said 

Shelly Kroan, vice president of 
Versadata, an Шілоіѕ-Баѕед manu- 
facturer of versatile data products: 
“We have been very successful in 
selling the Micro-Professor in the 
United States. We find it to be a very 
interesting and useful product . . ." 


Telexed from a West German com- 
pany :““We have got first report from 
Prof. Dr. Niemeyer, professor for 
Economics and Computer Science of 
University of Regensburg, and he 
n МРҒ-І ‘marvellous, wonder- 


Max D. Soffe, Managing Director of 
Flight Electronics Ltd. of Britain: 
“Тһе MPF-I should 
be welcomed by 
scools and technical 
colleges because of 
its reliability, ease 
of use, and its ex- 
tra hardware 
support and its in- 
credibly low price, 
in fact half the price 
of its nearest com- 
petition . . , and an 
astounding low 
rejection rate of 
0.4%." 


Product Lines 
Micro-Professor I (MPF-I) is а low- 
cost, Z80-based microcomputer that 
will lead you step-by-step to a 
thorough knowledge of micropro- 
cessor. Not only is MPF-I a superb 
learning tool for technical students 
and engineers, it is also an excellent 
teaching aid for instructors of 
electrical engineering and computer 
science. Options such as an EPROM 
programmer board, 2 BASIC Inter- 
preter, a speech synthesis board, a 
sound generation board, and a printer 
make the MPF-I versatile, 


Micro-Professor ПІ (МРҒ-П) is a full- 

feature home computer which can be 

used for education, enter- 
tainment, home and 
business management, 
and learning programming 
language. 
MPF-II provides BASIC In- 
terpreter, compatible with 
the Apple II*. It can be 
connected to color TV sets 
and video displays. With 
options such as a printer, 
software cartridges and 
cassettes, a RS232C net- 


Micro-Professor (МРЕ- 1) work interface board, a 


remote control box, a 

Chinese Character Controller, a 

floppy disk driver, and a speech/sound 

generation board enable you to ex- 
pand the system. 


Other products available 
from Multitech are: 
1. Dragon Chinese 
Terminal 
2. Universal De- 
. velopment System 
` 3. Small Business 
Computer System 
4. Speech Synthesis Board 


MULTITECH INDUSTRIAL CORPORATION 
977, MIN SHEN E. ROAD, TAIPEI, 

105, TAIWAN R.O.C. 

TEL: (02)769-1225(10 LINES) 
TLX:23756 MULTIIC, 19162 MULTIIC. 


Multitech Electronica Inc. 

1952, W. E. CAMINO REAL SUNNY VALE, 
CA. 94086 U.S.A, 

TEL:(408)773-8400 TLX:176004 SUVL 
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APPLE ІІ COMPATIBLE DISK DRIVE 
FROM MITAC INC~——--—Mitac's Apple 
Male 5%-inch disk drive offers Apple П com- 
patibility at a low price. Its track format and 
storage capacity are identical with Apple 
drives, allowing simultaneous use of Apple 
Mate and Apple drives. One-year warranty. 
Price: $ 385 per set, interface card 575 
Available by mail from American Milac Corp, 
P.O.Box D, Santa Clara, CA 95050 USA. Tel: 
(408) 988-4427 TLX: (TAIWAN): 20261 
MECTAC 


CRT TERMINAL FROM CAL-COMP-- 
Cal-Comp's VCT-1 12-inch CRT offers a 24 x 
80 screen format, a 7 x 9 dot matrix, 15 
graphics symbols, detachable keyboard with 
numeric keys, security mode. Operates through 
standard К5-23 2 interface or a 20ma current 
loop. Baud rates 75 through 19,200. 
Diagnostics: power up RAM and ROM tests, 
key board test, audible bell and LED indicator 
lests. Size: 395 mm (D) x 369 mm (W) x 33] 
mm (H). For further imformation, write Cal- 
Comp Electronics Inc, 99-109 Nanking E. 
Road Section 5, Tuipei 105, Taiwan, ROC. 
TLX: 22769 


VIDEO DISPLAY TERMINAL FROM 
SHINLEE CORP -- Shinlee's T88 terminals 


is microprocessor-based, teletype-compatible 
model with detachable keyboard capable of 
displaying the complete ASCII set. The 12- 
inch screen will accomodate 2,000 characters 
іп an 80 x 25 matrix. The T88 is compatible 
with most currently-available terminals. Size: 
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345mm (H) x 370mm (W) x 295mm (D). The 
Shinlee Corp, 2/F, 372 Lin Sen North Road, 
Taipei, Taiwan, ROC. TLX: 11154 SHINLEE 
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MINIFLOPPY DISK DRIVERS FROM 
LUNG HWA -- LUNG HWA 
ELECTRONICS' LDD-10! disk driver offers 
250K byte of storage caparity and 48 TPI 
double density. This SLIMtype LDD-101 has 
54 mm in height and 40 tracks, its disk loca- 
tional speed reaches 300 rpm. Н will available 
in Jan., 1983. LUNG HWA Electronic Co., 
Ltd. 5/F, No. 33, Pao-Hsing Rd., Hsin Tien 
City, Taipei Country Taiwan, R.O.C. TLX: 
31143 LUNG HWA 


INTELLIGENT TERMINAL AND COLOR 
MONITOR FROM LIBERTY CO. -~ 
Liberties’ intelligent terminal FREEDOM 100 
offers detachable keyboard and tilt screen, 
25th slatus line, video altributes and |5 
graphic characters. 1 28-alphanumeric keys and 
ASCII set. And it also processes 10 function 
keys, 8 editing keys and 6 command keys. 

Its 12" monitor CM-1200A is the one and 
only one of high resolulion color monitor 
that can compalable with ІВМ Personal 
Computer. It can display 2000 (80 x 25) 
characters with 8-color-24ntensity by 690 
dols high resolution non-glare in-line gun 
CRT. A 9 pin D shell connectar cable is also 
provided. М BERTY ELECTRONIC СО., 
LTD. P, О, BOX 22745 TAIPEI, TAIWAN, 
R.O.C. TLX: 26063 LIBERCO, TAIPE] 


COLOR COMPUTER АМО BTC-1400 
TERMINAL FROM SAMPO СО. -- 
SAMPO'S Color Computer is a multifeatured 
home computer designed for large volume 
computations, and for education, entertain- 
ment and hobbist uses. It has a 6809E uP, 
uses extended BASIC, and has upper and 
lower case alphammeric semigraphic display 
ability in full color. 

SAMPO also offers BTC-1400 14" display 
with two intensities terminal. The BTC-1400 
will accomodate 2000 characters in 80 x 25 
matrix, and with 7 x 9 dot matrix character 
structure in 9 x [4 dot windows. The Cam- 
munication mode has: ENTER, LOCAL, 
conversation half and full duplex. EIA RS/ 
232C interface etc. SMAPO Corp. 2/F, 217, 
Nanking E. Rd, Sec. 3, Taipei, Taiwan, R.O.C. 
TLX (TAIWAN): 21737 SEMCO, TLX (USA) 
206837 SAMPO USA ELGR 


SWITCHING POWER SUPPLY FROM 
TEAPO - TEAPO OFFERS TSM-34C 
switching power supply for terminal and 
minicomputer. It has 80-135VAC ог 180- 
265VAC input, and has 5\/10А, -SVIA, 
12V3A, І2УТА output. Its efficiency reaches 
75%, and ripple & noise only to 30 mV, 
and has protection to all output. TEAPO 
ELECTRONIC CORP., 3 LN89, SEC 3, 
Chung Yang Rd, Tu-Cheng Hsiang, Taipei 
Hsien, Taiwan, ROC. TLX:31223 TEAPOCO 
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NON-GLARE, 12-INCH CRT 

24X80 SCREEN FORMAT 

7X9 DOT MATRIX 

15 GRAPHICS SYMBOL 

32 CONTROL CHARACTERS SYMBOL 

5 SCREEN ATTRIBUTES: BLINK, UNDERLINE, 
REVERSE, BLANK, DUAL INTENSITY 
50/60 HZ REFRESH RATE 

COMPOSITE VIDEO OUTPUT 
DETACHABLE, CAPACITIVE KEYBOARD 
TYPEWRITE-STYLE KEYBOARD WITH 
NUMERIC KEY 

AUDIBLE KEYCLICK DISABLE/ENABLE 
AUTO REPEAT DISABLE/ENABLE WITH 
TIME DELAY 

MARGIN BELL DISABLE/ENABLE 

4 LED INDICATORS : CAPS LOCK, BLOCK 
MODE, PROTECT MODE, KEYEOARD LOCK 
11 EDITING FUNTION KEYS AND 

5 CURSOR CONTROL KEYS 


CABLE ADDRESS:“CALCOMP” TAIPEI 
TEL: 7653351 7653352 
7653353 7653354 


TELEX: 22765 
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OSI-OOmTDO electrones, INC. 


98-109, SEC. 5, NANKING Е. RD. ТАІРЕІ, 105 
TATWAN, REPUBLIC OF CHINA 


CURSOR FORM PROGRAMMABLE 
CURSOR ADDRESSING 

READ CURSOR ADDRESS 
SECURITY MODE 

FIELD TAB AND BACK TAB 
INSERT/DELETE LINE & CHARACTER 
CLEAR TO END OF LINE & PAGE 
SEND LINE AND SEND PAGE 
PROTECT MODE DISABLE/ENABLE 
RS-232 INTERFACE AND 20ma 
CURRENT LOOP 


? 11 BAUD RATES FROM 75 TO 


19,200 В.Р.5 
PRIMARY PORT AND AUXILIARY PORT 


> AUXILIARY PORT ENABLE/DISABLE 


SWITCHABLE EMULATIONS 

SET-UP MODE FOR CONFIGURATION 
OF TERMINAL PARAMETER 
SELF-TEST 
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PROFESSIONAL 
COMPUTER 
АЛИРИНЕНТВ 


TRANSFORME RS & INDUCTORS 


PRODUCTS: 

“FERRITE TRANSFORMERS 
"VARIABLE INDUCTORS 
*FIXED INDUCTORS 
"KEYTOPS & KEYBOARDS 
"SWITCHING POWER SUPPLIES 


MIDAS GROUP 


No, 16 Chung Yang S. Rd., Sec. 2, Peitou, 


Taipei, Taiwan, R.O.C, 
Tel: (02) 831-3190/5, 893-1660/3 
Telex: 27069 MIDATRON 
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INTERACTIVE SMART DATA TERMINAL 
FROM ATW INC —- introduced this month, 
ATW's Enhancer AT-200 terminal is designed 
to тес! the needs of the widest possible range 
of mini- and micro-syslem users. It includes 
features normally found only on top-range 
models: 7 x 9 matrix characters, |wo-page 


memory with autoflipping, status line, soft- 
ware set-up screen, fifteen selectable baud 
rales, ten function keys plus numerical key 
pad, and detachable keyboard. ATW Inc, 50 
Chin 5th. Road, Nan Tsu Export Processing 
Zone (NEPZ), Kaohsiung 800, Taiwan, ROC. 
TLX: 72278 ATWHEAD 


ғ. 


елан Г ) 


NEW MICRO SYSTEM FROM MULTITECH 
INTERNATIONAL CORP —-— Multitech intro- 
duces the МІС500, a powerful small business 
computer combining high-speed, A 64 KByte 
RAM, (two S%-inch thin minifloppy disk 
drives (expandable to four), and two full- 
duplex RS-232C serial communications ports 
for consoles and users applications such as 
system infercommunicalions or serial printers. 
Indusiry-standard versions of the CP/M 
operating sysiem gives the user access to more 
software programs. Optional languages in- 
clude BASIC, COBOL, and PASCAL. Suggest- 
ed retail price $1,500. Multitech International 
Corp, 977 Min Shen East Road, Taipei 105, 
Taiwan, ROC. TLX: 23756 MULTIIC 


MICROPROCESSOR TRAINING KIT 
WITH EPROM PROGRAMMER —-— Plus & 
Plus Co., Lid. offers this low price educa- 
tional kit, the CAN-80. It can read, write, 
execute, and debug programs, and store the 
program оп cassette tape. The built-in pro- 
grammer can program 2716, 2732, 2764 
PROMs. The Z-8ü-based САМ-80 is availa- 
ble from Plus & Plus Co., Ltd. 3/F, 217 
Roosevelt Rd, Sec. 3, Taipei, Taiwan, ROC, 
TLX 21140 SIGMALTD TAIPEI 


INTELLIGENT CARD READERS FROM 
JOINING INSTRUMENTS Joining 
Instruments! JP-2000D-series intellignet card 
readers offer a speed of 400 cards per minute. 
The readers are microcomputer-based, and 
include a 512 KByte memory and a pair of 
B-inch or S%-inch floppy disk drives. Inter- 
faces for CRTs, printers are available. Joining 
Instrument and Equipment Co., Ltd. 533 
Chung-Hsiao E. Rd., Sec. 7, Taipei, Taiwan 


ROC. TLX: 27774 JOINING C) 
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| Two of mankind's greatest treasures 


Reflected in two outstanding peripherals 
for your APPLE II 


Тһе MBI" The MBI™ VIP Card 
APPLETIME " Card VIP" Card - "Versatile Interface Peripheral" 


(Available for EPSON, NEC, C-ITOH, IDS PRISM, OKIDATA 

$990o* and other graphic printers soon) 1 4 9 00 Ж 
i VIP” Card - The Ultimate Graphics Card i 
A Centronics Parallel interface with а Serial Port and 
Cables featuring: 
Text and graphics screen dump routine 
Graphics with inverse & emphasized modes 
Enlarged picture mode 
Variable line length with left & right margins 
Block graphics 
90° picture rotation 
Chart Recorder Mode 
A serial port with full R5232 capability 
Software baud rate control from 110 to 9600 baud 

*Suggested List Price 


Fully Mountain Software compatible 
Disk included with all software 
Includes Datebook” - a complete desk calendar 
Time of day 

Calendar date 

Day of week 

Program timer 

International time-keeping ability 
Recharging battery backup 
Complete software formatting 
Offset time/date/day readout 
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DSRPORATION——— | 

DMINISTRATIVE OFFICES: 1019 8TH STREET, GOLDEN, COLORADO 80401 (0.5.А.) 

:LEPHONE: (303) 279-8438 Ba TWX: 910-934-0191 
Circle 270 on Inquiry card. 


Apple is а Irademark of Apple Computer, Inc. MBL Appletime, VIP, and Datebook arc trademarks of Microcomputer Business Industries Corporation. 


Computer Animation 
with Color Registers 


The color registers on the Atari 400 and 800 microcomputers 


give programmers amazing animation capabilities, 
even in BASIC. 


David Fox and Mitchell Waite 
POB 38 
San Rafael, CA 94902 


The process of drawing colorful images with a com- 
puter is fascinating and fairly easy to understand, but 
animating these images may be a bit difficult. Animation, 
of course, requires very fast color changes for each of the 
picture elements or pixels in an image. And many micro- 
computers may not be able to change a screen full of pix- 
els fast enough for a smooth animation effect. 

Fortunately, a technique known as color mapping had 
been used for years in the world of high-tech computer 
graphics. Here, instead of being directly assigned their 
colors, the pixels receive color information from a 
separate table of colors called a color map. By changing 
the color value of one entry in the color map, it is possi- 
ble to immediately change the color of thousands of pix- 
els without redrawing the image. Thus, some very-high- 
speed animation effects can be achieved. 

To use this powerful technique, you need look no fur- 
ther than your local computer store. Unbeknownst to 
many people, the Atari 400/800 contains color-mapping 
hardware (called color registers}, and this feature alone 
gives it awesome capabilities when compared to its com- 
petitors. 


This article is an excerpt from a new book entitled Computer Animation 
Primer by David Fox and Mitchell Watte (BYTE? McGraw-Hill Books, 
1982). 
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In this article, we will see how Atari's color registers 
can be put to work in colorful, action-packed, animated 
scenes. Calor-register animation will be used in two pro- 
grams: to create the illusion that you are rapidly flying 
through a trench (as in Star Wars), and to display the mo- 
tion of water in a cascading waterfall. 


The Magic Paint Store 

Imagine a paint store shelf filled with 128 cans of dif- 
ferent color paint. In front of you are nine empty "magic 
paint buckets,” each one labeled with a number from 0 to 
8. Each bucket has a brush in it with the corresponding 
number, Also, imagine a large canvas is on an easel 
before you, begging for a picture. Feeling inspired, you 
begin by filling the first bucket with a light-blue color, 
picking up the brush, and painting the sky on your can- 
vas. When you have finished with that color, you fill 
another bucket with your second color selection and 
paint some more. You continue this process with the re- 
maining seven buckets. When no empty buckets are left, 
you decide to empty Bucket 0 and fill it with a different 
color, a deep orange. Lo and behold, the sky in your pic- 
ture, originally painted with Brush 0, immediately 
changes to orange as Bucket O is refilled! In fact, 
everything that was previously painted with Brush 0 now 
appears in the new color currently in Bucket 01 When you 


WordStar” 


$249 


WordStar” 
dBASE П” 


$695 


dBASE II” 


$489 


WordStar “/ 
MailMerge" 


$309 
NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


If you're looking lor rock-batlom prices und last. 
personal service. lake a close look at SOU-SOF ['WARE. 

Because we buy in volume, we're able to sell the 
products you want at prices that finally make sonie 
sense. But don't take our word for it. Compare prices 
and sec for yourself 


OUR SERVICE CAN'T BE BEAT. 
We take саге of you like our business depends on Il. 
Because it does, 
When vou call КЮ-ЅОЕТМАКЕ,. you get the lastest 
delivery available anywhere. Which means that every 
order is filled the day we get it. And that our unique 


SuperCalc 


$189 | $249 


EasyWriter ІІ” 


$269 


Perfect Writer "| Visi€alc® 


$189 


SuperWriter™ 
$249 


TCS Accounting " 


$289 


Order [racking System™ is on the job, keeping tabs on 
your order, every step of the way, 

Qur piant inventory one of the largest in the United 
States also assures you of the fastest possible service, 
Everything's in stock so you don't have lo wait, 

lechnical support? Business software expertise? We've 
got il aud it's the best you'll lind anrwhere, 

Bul, put us to the test. Let us prove what we've 
proven to satisfied customers around the world. 

hat our prices are lower, That our service іу better. 
lhat there really and truly is a difference. 

We look forward to your call. 


CUSTOMERS TELL OUR STORY BEST! 


Rel have been very favorably impressed with your 
prompt and elficient service and excellent prices. 97 
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Circle 1 on inquiry card. 


try this with Bucket 1, the same thing happens with 
everything previously painted with Brush 1. You have 
magically changed your painting from a cool midafter- 
noon scene to a fiery sunset. 


Using Color Registers 

Color registers were first created to provide the users of 
professional computer paint systems with a relatively in- 
expensive way to use a polychromatic palette. In many of 
these systems, the artist chooses a palette of 256 colors 
from a selection of more than 16 million! When color 
registers (also called color maps) became popular, many 
advantages other than lower cost were discovered. An 
artist could alter some of the colors already painted 
without having to redraw an entire picture. In the field of 
computer animation, wonderfully animated scenes could 
be created without changing a single pixel simply by 
moving the colors around the color map! And in medical 
applications, as in the analysis of a computer image of an 
X-ray, formerly unnoticed details could be brought out 
by assigning contrasting colors to areas that had 
previously been depicted with only slight shading dif- 
ferences, 


The Color Registers on the Atari 

The Atari 400/800 is one of the few personal com- 
puters that uses this technique to display its colors on the 
screen. However, you have only 128 possible colors to 
choose from instead of 16 million (we hope you didn’t get 
your hopes upl), and only nine entries (the color 
registers) in the color map, rather than 256. And most 
Atari graphics modes don’t use all nine color registers. In 
fact, many use four or fewer. Table 1 lists most of the dif- 
ferent Atari graphics modes and the color registers that 
are active for each. 

First, let's do a brief overview of the table. The first 


Default 
Mode Colors (n) 
GRAPHICS 0 
{lext mode and text windows for all 
modas; one hue; two luminances) 


Light Blue 


Dark Blue 
Black 


ANTIC 4 & 5 
{special text modes; five colors) Orange 


Light Green 


GRAPHICS 1 & 2 
(large lext modes: five colors) 
Light Green 
Blue 
Red 
Black 
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SETCOLOR 


column lists the different Atari graphics modes and the 
number of colors each mode supports. The Default Col- 
ors are the colors set by the OS (operating system) when 
the computer is first turned on or System Reset is pressed. 
The SETCOLOR column gives the values for the SET- 
COLOR commands (which are used to change the color 
value in the color registers) for that mode. The POKE col- 
umn lists the corresponding addresses in memory of the 
color registers for each mode. By using the POKE com- 


The ability to change the color of a 
specific area on the screen 
instantaneously can be used to 
create the effect of high-speed 
motion without resorting to 
assembly-language programming. 


mand to put numbers into these addresses, you can 
bypass the SETCOLOR command for faster color chang- 
ing. (This is the only way to change some of the registers 
in GRAPHICS 10, a new graphics mode available on 
Ataris equipped with a GTIA chip.) The numbers in the 
COLOR column are the values for the COLOR command 
that will choose that color register to draw with. 

The Description column lists which of the three screen 
elements each color register controls. The first one is the 
screen background. When the screen is cleared, you are 
looking at pure background. It is the "canvas" of the 
screen upon which pixels are plotted and text is printed, 
Next, there is the border around the background. 
Although this area sometimes has its own color register 
(depending on the graphics mode), it is really the "frame" 


POKE COLOR 


address (n) Description 


Not Character luminance 
normally (uses same hue as background) 
used Background 

Border 


Character 
Character 
Character 
Character 
Background, Border 


Character 
Character 
Character 
Character 
Background, Border 


Table 1 continues on the next page. 


Default SETCOLOR POKE COLOR 


Mode Colors (n) address (n} Description 
GRAPHICS 3, 5, & 7 
ANTIC E 
(four colors) Orange 0 708 1 Pixel 
Light Green 1 709 2 Pixel 
Blue 2 710 3 Pixel 
Black 4 712 0 Pixel (Background, Border) 
GRAPHICS 4 & 6 
ANTIC C 
(two colors) Orange 0 708 1 Pixel 
Black 4 712 0 Pixel (Background, Border) 
GRAPHICS 8 
(one hue; two luminances) Light Blue 1 709 1 Pixel luminance 
(uses same hue as background) 
Dark Blue 2 710 0 Pixel (Background) 
Black 4 712 Border 
GRAPHICS 9 
(GTIA mode; one hue; 16 Black 4 712 0 Pixel (Background, Border) 
luminances; change hue with 1 — -- 1 Ріхе! 
SETCOLOR 4, Aue, 0 ог РОКЕ 712, — — 2 Pixel 
hue) , — — 3 Pixel 
Dark Gray — — 4 Pixel 
" — — 5 Pixel 
-- -- 6 Ріхе! 
, — -- 7 Pixel 
Gray — — 8 Pixel 
4 — -- 9 Ріхе! 
-- — 10 Рїхе! 
i — -- 11 Ріхе! 
Light Gray -- - 12 Pixel 
к — - 13 Ріхе! 
Е -- — 14 Pixel 
White -- -- 15 Ріхе! 
GRAPHICS 10 
(GTIA mode; nine colors) Black - 704 0 Pixel (Background, Border) 
Black =- 705 1 Pixel 
Black - 706 2 Ріхе! 
Black — 707 3 Pixel 
Orange 0 708 4 Pixel 
Light Green 1 709 5 Pixel 
Blue 2 710 6 Pixel 
Red 3 711 7 Ріхе! 
Black 4 712 8 Pixel 
GRAPHICS 11 
(GTIA mode; one luminance; Black 4 712 0 Ріхе! (Background, Border) 
16 hues; change luminance with Light Orange — -- 1 Pixel 
SETCOLOR 4, 0, lum ог POKE 712, (Gold) 
lum) Orange — — 2 Pixel 
Red-Orange — -- 3 Pixel 
Pink — — 4 Pixel 
Purple -- -- 5 Pixel 
Purpie-Blue — = Б Pixel 
Azure Blue — -- 7 Ріхе! 
Sky Blue -- -- 8 Pixel 
Light Blue — — 9 Pixel 
Turquoise — -- 10 Ріхе! 
Green-Biue -- -- 11 Ріхе! 
Green -= — 12 Pixel 
Yellow-Green -- -- 13 Ріхе! 
Orange-Green -- -- 14 Ріхе! 
Light Orange — —- 15 Pixel 


Table 1: The color registers available in each of the Atari graphics modes. For each color register, there is a default color, a value 
for the SETCOLOR command (SETCOLOR n, hue, lum), an address for the POKE command, a value for the COLOR command 
(COLOR п), and a general description of how the color register is used. Note that GRAPHICS 9, 10, and 11 are available only on 
machines equipped with a GTIA chip. ANTIC modes are additional graphics modes that can be set up by creating custom display 
lists, but are not supported by the Atari operating system. 
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lets you add videotape to 
your computer training or 
educational programs. The 
card makes the com- 
: ! puter truly 
C ui m V SUBE interactive 
ы” P with the VCR 
> ү жй to emphasize 
points, review, and 
stimulate through sight 
and sound. 


The VCR interface card 


The new 
Bell & Howell 
VCR interface 


Appio is a registered trademark of Apple Computer, Ina 
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You have a computer program thats your 


into your Bell 
& Howell or 
Apple II Plus* micro- 
computer. Switch between 
computer video or VCR 
video and between two 
audio inputs. Control all 
VCR control functions from 
the computer keyboard. 


Ask us about other Bell & 


Howell products, too. 


This new VCR interface makes watching ita 


МЕН». 
ЖКС 


ر 


22 
L OW 7 
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Including 48K ГТ TUTTI 
micro-computers and 
software packages for 
education and business. 


Interactive Communications Divisions 
ATIN: Marketing Services Dept. 
7100 N. McCormick Road, Chicago, IL 60645 


L] Send information on the new VCR interface card. 


Send us the coupon or call 
1-800-323-4338 (in Area 
Code 312, call 673-3300). 
We'll show you how to have 
pride and joy in your 


computing. (VCR interface = 
for Sony 510-323 or 
CT STATE zip 


Panasonic NV-8200 only.) 


: 
: 


"Bell & Howell o a trademark of Hell & Huwell Company ©1982 Bell & Howell Company All nghts reserved, 
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Photo 1: An example of the default colors used in the 
GRAPHICS 3 mode of the Atari 400/800. 


surrounding the canvas and cannot be drawn on. The 
"playfield pixels" (any pixel that is plotted with a non- 
background color register) are last. Each group of plotted 
points using a specific color register is considered to be a 
separate playfield. For example, look in the table for the 
section on GRAPHICS 3. Registers 0, 1, and 2 each con- 
trol the color of playfields 0, 1, and 2, respectively, 
Register 4 controls the background of the screen and the 
border (thus, in this mode the background's color cannot 
be controlled separately from the border's color), Notice 
that register 4 can also contro] a pixel; however, this is 
not a playfield pixel, but a background pixel. Think of 
plotting with a background color register as removing the 
playfield pixels so that the background color shows 
through again. 

Using the default colors. At first glance, this table may 
seem somewhat overwhelming. To help you out, let's 
look at a few examples. Suppose you want to use 
GRAPHICS 3. Drawings done in this mode have a very 
coarse resolution of 40 by 24 pixels, The Magic Paint 
Store owner (i.e., the Atari operating system) was kind 
enough to fill some of his buckets when he first opened 
the store, These are called the default colors and can be 
selected for drawing with the COLOR command. If you 
wanted to use only these default colors, you can ignore 
the SETCOLOR and POKE columns because these colors 
are automatically placed in the color registers when the 
computer is first turned on or System Reset is pressed. To 
use the table, first choose a color from the Default Color 
column, light green, for example. Look across to the 
COLOR column and you'll find a 2. Therefore, the com- 
mand COLOR 2 selects the bucket filled with light-green 
paint. 

To place a light-green pixel at 10,8 (x, y), you would ex- 
ecute the following statements: 


10 GRAPHICS 3+16 
20 COLOR 2 
30 PLOT 10,8 

200 GOTO 200 


: REM Full-screen mode 
: REM Choose your bucket 


: REM Stay in GRAPHICS 3 
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To return to GRAPHICS 0, merely press Break. Note 
that the full-screen mode is being used (16 is added to the 
mode number). This means that no text window will be 
at the bottom of the screen. Try temporarily removing 
line 200 and see what happens when you run this pro- 
gram. The screen flashes to black, the pixel is plotted, 
and before you get to look at it, the blue GRAPHICS 0 
screen has reappeared, At the end of a program that uses 
a full-screen graphics mode, the OS will automatically 
switch back to GRAPHICS 0. Line 200 is added to pre- 
vent this from happening until you press the Break but- 
ton and exit the program. 

To draw an orange line across the screen from this 
light-green dot, add the following lines: 


40 COLOR 1 
50 DRAWTO 29,8 


: REM Choose another bucket 


And now use one more color register available in this 
mode. This one is filled with blue: 


60 COLOR 3 
70 PLOT 30,8 


: REM One more bucket 


To erase a pixel, choose the background color (which 
always happens to be COLOR 0): 


80 COLOR 0 
90 PLOT 20,8 


: REM Select background color 


The screen will now look like that shown in photo 1. 


Using the SETCOLOR Command 

Now that we understand the use of the default colors, 
let's see what else is available to us. The Atari computer 
has 16 different hues from which to choose, and each one 
can be displayed in any of 8 levels of brightness or 
luminance (16 hues X 8 luminances - 128 colors). The 
BASIC command to change a color in a color register is 


SETCOLOR n,hue,lum 


where n is the value of the color register chosen from the 
SETCOLOR column in table 1, hue is a number from 0 to 
15 that controls the hue, and lum is an even number from 
Oto 14 (0,2,4, . . . 14) that controls the luminance of the 
color (the odd lum values have the same effect as the next 
lowest even value; i.e., lum=1 апа lum-0 have the 
same effect). Table 2 lists the different hues available on 
the Atari. 

Let's look at a few examples to see how the luminance 
value combines with the hue to instantly produce a new 
color. Try the SETCOLOR commands in table 3 while in 
GRAPHICS 0 to change the color of the border (just type 
them in direct mode), With a little experimentation, 
you'll be able to produce almost any color you wish. 

Now let's have a little fun! Add the following lines to 
the last program you entered. (Note: All our listings have 


been structured for easier reading, FOR-NEXT loops and 
IF-THEN statements are indented and each statement is 
printed on a new line. Don't try to enter this structure in- 
to your programs, however.) 


80 COLOR 1 
90 PLOT 20,5: 
PLOT 20,6 
100 PLOT 19,7: 
DRAWTO 21,7 
110 PLOT 19,9; 
DRAWTO 21,9 
120 SETCOLOR 1,3,6 
130 SETCOLOR 2,12,6 
140 FOR I=1 ТО 50: 
NEXT 1 
150 SETCOLOR 1,0,0 
160 SETCOLOR 2,0,0 
170 FOR [=1 TO 400 
180 IF RND(0)*20« 1 THEN 
SETCOLOR 4,0,14: 
SETCOLOR 4,0,0 : REM Random lightning flash 
190 NEXT I 
200 GOTO 120 


: REM Choose Bucket 1 again 


: REM Change to Red 
: REM Change to Green 


: REM Pause 
: REM Change to Black 
: REM Change to Black 


When you execute this program, you will see a crude 
airplane heading toward you with red and green lights 
blinking at the tips of its wings, Every so often, the 
background will flash as if the plane were flying through 
a lightning storm. 

Lines 120-130 turn on the wing lights. After a pause, 
lines 150-160 turn them off, SETCOLOR 1 changes the 
color of the pixel plotted with COLOR 2, and SET- 
COLOR 2 changes the pixel plotted with COLOR 3. (If 
this seems a little confusing, refer back to table 1 to see 
the relationship between the SETCOLOR and COLOR 
commands.) 

If the value of the random number expression on line 
180 is less than 1 (1 chance in 20, or 5 percent), the light- 
ning is turned on and off by setting the background color 
register first to white and then immediately back to 
black. As you can see in table 1, SETCOLOR 4 controls 
the screen background. 

We could have created the blinking wing lights by 
replotting the tips with the background color, This 
technique executes much more slowly than one that 
changes just the color registers, Although we don't need 
the speed in this case, the effect would be slightly dif- 
ferent. Notice that during the lightning flash the darkened 
wing lights are silhouetted against the sky. This effect 
could not be easily duplicated on a computer without col- 
or registers. 


Using POKEs to Change Colors 

Referring back to table 1, you'll notice the POKE col- 
umn. Each color register has an address іп memory 
associated with it. The value in the color register can be 
changed by using a POKE command to put a new value 
into this address. In GRAPHICS 10, the only way to 


Value for 
Hue SETCOLOR Command (hue) 
Gray 
Ligh! Orange (Gold) 
Oranga 
Red-Oranga 
Pink (Magenta) 
Purple 
Purple-Biue 
Azure Blue (Cyan) 
Sky Biue 
Light Blue 
Turquoise 
Green-Blua 
Green 
Yellow-Groen 
Orange-Green 
Light Orange 


шдшс-аоІлього- СО 


Table 2: The hues available on the Atari 400/800 and their 
corresponding values to be used in the SETCOLOR com- 
тапа. 


Command Hue Luminance Color Result 
White 

Black 

Brown 

Brighi Yellow 
Beep Red 
Flesh 


4 Gray 14 
(згау 0 
Light Orange 4 
Light Orange 12 
Red-Orange 4 
2 Red-Orange 12 


SETCOLOR 
SETCOLOR 


Table 3: Some examples of SETCOLOR commands and the 
colors that result. 


change the values in the first four color registers is with 
the use of a POKE. To obtain the value to place into a 
memory location, take the hue value of the color and 
multiply by 16, then add in the luminance value: 


POKE addr. hue * 16 + luminance 


In GRAPHICS 7, for example, 
statements would be equivalent: 


the following two 


SETCOLOR 0,4,8 РОКЕ 708,72 

To see why, first find the SETCOLOR 0 row for 
GRAPHICS 7 in table 1, Then move one column to the 
right to find the address 708. Multiply the hue in the 
above SETCOLOR command by 16 (4X 16264), add the 
luminance value to it (64+8= 72), and you have your 
POKE value, In many cases, you may want to use a 
POKE command instead of SETCOLOR because POKE 
will execute more rapidly. This is because it takes time for 
BASIC to da the necessary conversion from 
SETCOLOR's hue and luminance values to a single value 
that it then puts into the proper address by using POKE. 
You speed up the process by precaiculating the value 
while you are writing your program. Then, you have 
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SECOND STEP: ETC... 
BUCKET 1 


бето Л Ei 


» 


"aes cd 


FIRST STEP: 
BUCKET 0 
INTO TEMP 


BUCKET 
3 


LAST STEP: BUCKET 
TEMP INTO me A 4 
BUCKET В x R 
\ BUCKET 
g 


— 222 BUCKET 
4 BUCKET Р 
7 


Figure 1: Ап analogy showing how colors can be rotated 
through color registers to simulate movement. In this case, paint 
is transferred from one bucket to another. 
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BASIC just use POKE to place it in during execution. 

This technique can be used to rapidly flash the 
background when simulating an explosion with the 
following line: 


100 FOR I21 TO 10: 
POKE 712, RND(0)*255: 
NEXT I: 
POKE 712,0: REM Flash background 


This line selects 10 random colors to flash on the 
background and then resets the background color to 
black. 

Now type in the following short program and see what 
happens: 


10 GRAPHICS 3+16 

20 FOR I=0 TO 254 STEP 2 : REM Step through 
every color 

: REM Change back- 


ground color 


30 POKE 712,1 


50 МЕХТІ 
60 GOTO 20 


When you run it, your screen will flash through all the 
colors so quickly that you will hardly be able to see them. 
Add the following line ta slow it down to human speeds; 


40 FOR W=1 TO 50: 
NEXT W 


Try doing this trick without color registers! 

Thus, color registers can be used to rapidly change por- 
tions of the screen with a simple SETCOLOR or POKE. 
But what purpose do they serve for animation? Next, the 
real power of color registers will be explored in two 
amazing demonstration programs. 


Creating Motion with Color Registers 

With careful planning, the ability to change the color 
of a specific area on the screen instantaneously can be 
used ta create the effect of high-speed motion without 
resorting to assembly-language programming. 

To understand how to create motion using color reg- 
isters, consider our paint store analogy again, lt had nine 
paint buckets numbered from 0 to 8, each filled with a 
different color. Now, let's add a temporary paint tray 
called TEMP. We are going to use the nine buckets and 
the tray to play "pass the colors" (see figure 1). First, 
empty the paint contained in Bucket 0 into the temporary 
tray, Then pour Bucket 1's contents into the now empty 
Bucket 0. Next, pour the paint in Bucket 2 into Bucket 1. 
Continue passing the colors until Bucket 8 is emptied into 
Bucket 7. No more buckets are left with which to fill 
Bucket 8, Stored in TEMP, however, we still have the 
paint that first filled Bucket 0, So we take the paint in 
TEMP and empty it into Bucket 8. Then we go back to 
the very first step and empty the paint now in Bucket 0 
into TEMP (this is called a "bucket brigade" in elec- 
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price on what you bought within 30 days, just show me 
the ad and I'll refund the difference. 


— Old Nick for 


CALL OUR HOT LINE: 213-837-5141. 


THE DISCOUNT SOFTWARE GROUP 
8520 Setma Ave.. Suite 309 • Los Angeles, CA 90028 
” (213) 837-5141 « Imt TELEX 489-0446 DISCSOFT LSA 
* USA TELEX 194-534 (Altn: 498-0446) 
* TWX 910-321-3597 (Atin 499-0446) 


DISCOUNT SOFTWARE 
ere 1298 бэ: 
Наш 5224:335 16-БІТ SOFTWARE 
Strung BO $ 84/$20 WORD FROCESSING 
String B0 isourco? $279/$na IBM PC 
ISIS СРАМ tility $199/$50 Wordstar $289 
Lynx $190/$20 Maimergo $109 
Supervyz $ 95/$na Eas ywrier $314 
CP/M Power 5 7T5/$nà Easyspeller £159 
Malne Magic $ 95/5na Select /'Suparspefti $535 
к CIS COBOL $765/5na Winte On $116 
e” PIP MBASIC, CBASIC 3128/3512 Spoliquard 
Foal sinir Analyses | $116/$na lakso available tor 
ч „ B” BOBS systems] 4229 
APPLE И® fer p di 5115 
| war 
BRODERBUND Textwiter Il $169 
GL iwith АР) 5444 Soolthinder $349 
Payroll $355 F nal Word $270 
INFO UNLIMITED* 
Eazy Writer (Prat) $155 LANGUAGE UTILITIES 
Datadex 4129 IBM PC 
Easytdailer ı Prof | 3137875 
Other inas 159, Crosstalk $174 
BSTAM £349 
MICROSOFT: BSTMS $149 
Safteard (2-80 CPIM! Š 208 & 16-В! 
Fortran 5179 SYSTEMS 
Tasc $139 CBas«c 86 $204 
Premium Pazkage $699 Pascal М/8Б $445 
Act 86 $157 
MICROPRO’ Trans 86 5115 
Wordstar $289/580 XLT BE $135 
Maller HE & 99/525 &-BIT A" 
Wordstar‘MalMernge %349/%85 wi 6 AND DISPLAYWRITER 
Super Sarl 1 $159/$40 vide $284 
Spelistar 5129:540 86 $585 
IcS1ar $175/540 
OataStar 5285/5860 OTHERS 
PERSONAL SOFTW. !BM PC 
VISICORP- " кн SuperCalc $269 
Меса 33 5218 VisiCalc 5218 
Desktop ‘Pian Ii $219 Easyliler 5359 
Vr&itesm 5 90 Mathemagic $ 89 
Visidex $219 CP. M Power $ 65 
Visiplot $180 Condor 21 $265/335 
Visitrend/Visiptol $259 Condor 22 $515/$35 
Visite 5219 Conti 23 $895/$35 
ы” Visischedule $259 Condor 200 $175/Sna 
| Condor 208 5265/5ла 
PEACHTREE Statpak 2449/40 
G/L. A/R. A/P. Pay ог Optimizer $174/5na 
Inventory Leach] $224/$40 Desktop Ptan |! 3219 
Peach Pack P40 5788 Desktop Plan It) $259 
ығ SOFTWA DIMENSI 2 NC. ех $219 
Account ae ааа Visitrend $259 
G/L. AR, AP os TCS G/L, A/R АР 
Inventory teach! $385/$na үнү 
iN rl ta run requires Ү28К 
ВАМ | each $129 
OTHER GOODIES Entro Package $450 
Super-Text 1| $127 Many others available for use 
Dala Factory $134 «ith tho Baby Blue Board: 
DB Mastar $1B4 8" 16-BIT SOFTWARE 
Versalorm ¥51 $350 SuperCalc 
ҰН! $445 CP'M Power $ B5 
GOT A QUESTION? 
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ACCESSORIES 
APPARAT 
Prom Blaster 


DL 


Paralle)... 299 256K Ram+* 
AST *Flash Disk Included 
Combo аб. M AMDEK 
т из 2. 
Combo Plus 192K... . Hà 
Combo Pius 256K ... Co vee 439 


Baby Blue CPIM... 2 
Baby Blue Ram Plus 
к к w/Pari PERSYST 
1% K ty. wowed adt 358 rum Saries.... GALL 
1926 wiParity. co, 539 арааг Commun... GALL 
256K w/Parity 679 DATAMAC 


DAVONG = Е 
Hard Disk .. cH Мер Нас Сик. 2249 


Meg Hard Disk . 
1 Disk Cntr .....1319 


МІС ROSOFT 


ж? 


Expansion Chassis .. 789 
Microfazer 16K (Раг) 169 Scribe Tender 169 
SITE I AE 
M DESAIN Disk, Cntr, & Chassis2499 


SOFTWARE 


Logon by Ferox. 1 
Fa tecresn by Cu.. 8 
The Organizer ..,... 209 
Crosstalk . 16 


a 

EDO. by Execuware 139 

Super Ж Fin. Anyi. Pack 228 

Еаз 4 ТҰЗ 2: y 

Sate Acct. бы 8 Spell Guard б Же: Т 
189 


Тах Мал 
Desk nd n 1. = 
3 Visitran ^Visipiot.. 
o ick LE k 
oda byi 27 


Бота 


Eaty by Denver by ім 245 1 


Everesi Explorer... 


Call For Free Catalog 


PC - 6001 


Features: Color в е Sound e 71 Kay 
ты в cil D Euncino Ке 
= er 
Bn Arr E And Kov ye 
| ACCESSORIES Availabla includa. 
€ Expansion Unit 


in waiting fort Home, Business, 
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hello- ore! 


PC - 8001 


, 718 2 Dual Drives 718 
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Call For Catalog 
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400 16K ..........264] 


Swe ta t mA ps we. т یی‎ A уч AR prd ee ea TT — = 


SHOP FROM THE CONVENIENCE OF YOUR HOME OR OFFICE 


WITH THE BIGGEST SELECTION YOU CAN GET YOUR HANDS ON... 
CALL OR WRITE FOR OUR SPECIAL CHRISTMAS CATALOG!! 
IBM Р/С © APPLE € ATARI ө NEC è COLUMBIA DATA ® 
VIC 20 € BASIS 108 € FRANKLIN ACE ® 
COMBO CATALOG ® PRINTERS Circle ab. dad card. 


| ORDER ял збшщщ -800-854-2833 


COLUMBIA | Cx commodore 
DATA PRODUCTS, INC. | VIC-20 
АҒ, HARDWARE 
| "11 Оз!азе!,,.,........., 64 Super E 
HE MULTI- PERSONAL Disk Ота 27.7... БО Р Programmers aT 4d 
i tapnic FIMA ..,... i 
“. сом PUTER BK | ет Expander... 38 Pro Ав Guidp .. , У 
ш. ^ 
xim PRU шыс d 
By Columbia can use Software WEEE-88 Card... BB Centronics Cable | 69 
and Hardware originally intended | NEW 
for the ІВМ? Р/С. . ot Expander Svea "E 
40 Col 8 Board D UT d 
ron Схрап asais А ca wend 
глею... . - с 
128K RAM ud ums 206 
Wico Trackball... Я гг ae 89% 
е Two RS-232 Serial Ports б Sig (Soft, Select, 25 Ao ТАН е, 1) 
e Centronics Parallel Port m (Auto An бай JA per m , 12 
е 8 Expansion Slots і bs ^en نف‎ 
„ Dual Floppies with 1 Meg: a * vie Small Guaineas Pak i Г aa 
Storage EAN pax ce ae 
This exciting entrant fo the ІВМ ОМ CARTRIDGE 
Р/С compatables is lower priced as Spidarso! Mars... 36  Outworid ... 2 
compared to... MIN" A eme. ; 
CALL FOR PRICE AND NO e dece 25 ine Count | $ 
INFORMATION NOW Alan Blilz......- a Voodo Casia | 
Radar На! Race... 23 Asiro Blitz... 3 
1-800-854-2833 Sargon i МАШИН WaxdowWa. С? 
r 4. ЕШ Га š 
= =" ae ys 33 VY ақ | ? 
ӨЛ... А ирег i 
FREE* SHIPPING Turtle Graphics. var. 36 ic Fou . ‚ 6 
ОМ TAPE 
viça AMD мёепою Fin. Pack 2 
: 14 Vic Joutnal ...... 2 
| үс Tre T "MM Rec/ED ack ori Е 
PV "ay Non-Linear Systems COMMODORE 64 
The totally portable, powerful and profitable “ » 
computer for your home or office. APPLE LOADER 
e 2-80 © 64K Ram ө two 5" Порру-аїас drivas ripa: NOW: — 
(double density) ә 9" video display (80 col) IEEE For 84.. Ms Je 8 
® Н5-232С * pi Printer & interface RS232 For 64 .......... ni ч 
SOFTWARE INCLUDED! Auto Алаа! Modem. 12 
e CP/M” 22 e SBASIC" е SELECT" | s Works wilh Commodore 64 
wordprocésgor е PROFITPLAN^ spreadsheet Call for Vie-20 and CBN-54 Catalog 


program è UTILYZE^ menu-driven CP 


OKIDATA ML 80 
Configured to Vic - 20 
e 80 CPS 
А P BI k Sh 
Ф ОС apes 
m Чын с 7? Tred ae | Sale Price 5799.00 


ire ee. A- ай ' 
ducator .... 
The Programmer . 56 “7, {4/4 
Тһе Communicator.. 
PacMan"..........,. 339 
© in e e 
Chog sair} 27 


2-85-81 [48K ө 15 100K Drive) ......... 
2-90-82 (64K e 1D 160K Drive}..... .. . 


Epson кап... Tu— Microsofl BASIC... 69 


Ram Cram.. - 408 Word Processor. i, 109 
Ram Disk Visicaic 189 NEW 
Call For Fres Catalog fF 2400.................... N sano Кае CALI 
*$25.00 1 Purchased wilh 400 or 800 \ з (св Сою. РРР ты ыр Тара SHE 
т I а= = 


APPLE COMPATIBLE 
SOFTWARE 


Pa. Жа 
:P/M** SOFTWARE pes cott Pub, Corp 69 


аек interpreter'" CALL Visifile by Visicorp.,., 184 


asic Секіреді by MS289 trd/Vi ] 
;obol- 80 by Microsolt539 I. з ор Е 


onran-80 by Microsolt! 46 

lord 8їаг.-\......---196 PES Graph siii... 89 
а! Merge .......... 69 Desktop Plan ........18 
pell Star... ....-..-. 109 WallStaeterby iL 219 
ala Stat... -- 166 Graph Magic by 

a“ M. ШЫР. Тау үкү + 36 

ICUD..... » і Б. 

peer erie іс Хал Ж 56 
^ by Peachtrea.., CALL UCSD P-System .... 468 


R by Peachtree... m ENTERTAINMENT 


'eachcalc... . .... CA i 
QuickCOd8......,....239 Caste Wolfensiain... 19 
ax Preparer B2 ,... 109 Flight Simulator. ... 26 
leal £slate Analyzer.., 139 Sar М2.....:. „ Ж 
ag af нава . e. 29 Southern Command... 43 
oom Graphin...,.... 27 Deadiina............ 34 
pecial Effects,,..... 27 Tima Zone....,..... | 
SOFTWARE BAR er 26 


414%%4 


screen Writer 11 ...,.. 103 nightolDiamonds... 25 
Magic Window......, 69 Үйтйтігу..........-.. 37 
To ae { by Muse 118 Allantis 29 
pleSpallerbySensinia 56 Crush, Crumble, Chomp 23 
KOC SecretarybyS 5,189 Snack Atlack........ 22 
ra. ы аы nter bylUS128 Pinball: Nite Mission 25 
.atter PRFTw/mailmarge 09 Dada M 24 
Nord Handler. .....,. T47 Midnight Magic 26 
jeneral Manager.,.,109 Apple Рапіс.......... 21 
fisicalcbyVisicorp.,.183 Mouskatlack,.,...... 24 
Choplilter . , .. ........ 24 
Сан For Frea Catalog 
*CP/M i$ а Ragisiered Trademark 
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DISK DRIVES 


al 35/80 Опув by Fourth... yr eee АШ. 


Der Drive Бу FQufth. 0.-5 seri pnr 

а One by ang.. "Чуектат»еяаа [S IE ۲ O07 

a Two бу Rana... woe sn ЕЕ ташриф г an ....»,540 

o Micro-Sci . КҮТ, NN S .........378 
y Micro- ЗСШ, . ВЕ. ...... .. 300 

Dy Micro Sci. 4:2%%-- bed fed gtwbe BS ae. » Hu CALL 

Drives by Атаа, жыз К кэ эла: (48 


MONITORS 


TELEVIDEO 
eee ч ee ee Іт. E ETETEN. TP 95 
Dien. : RE RRG LL 
EILEEN - --7 mu 
9506. be eM SEDER ETS CRONE У EEEE EEEE 
ADDS 

wpoint A-U e is u TET 

Аз DENEN м, LR... CALL 
o AED. ААИ ee 

ZENITH _ 

9 ج‎ енн e — À 043. 


TERMINALS 


NEC ELECTROHOME 


8126012" Grgan ...129 13" RGBi(med res)... 388 
8,1201 12" Союг.. 732% 19°RGBihighres).. 748 
' RGB (He-Res) . 


USI 
AMDEK b Amber Screan 12" ... 169 


жар E ; 

AO 1. ea а 

olor ni — MM ‚ 769 1з СОМНЕХ im 
zaior Was. e vH = " Color (со не 
WM Board.,....... Y3"CoterR Ә/ІЗМр/сі529 


DISKETTES 


SPECIAL SALE! 


Box of 5%" Disks 
With 2 Year Warranty (SS/SD) 
$33.99 Including Case 
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ACCESSORIES 
Fourth Огуе..... .299 Sooper Spooler {en 299 
Fourth Controller. .... B9 7-80 by Microsoft...,248 
Rana ы” ine s x Seon 00 an col ) Р d 
ntroller .... ign 
аза Sci p: 2-212 94% c y Card by ү 69 


Micro Sc: А-40,,. .. 349 RGB Elactrohome 159 
Micro Sci А-70... ...4B9 Parallel Card (0' ин 69 
3" Drives by Amdek749 Z-Card by AL .» 189 

Vista Slim Line B"... CALL Verma Сага..,......,- 169 
8" CNTRL by Vista . 499 The Grappler Plus. .. 119 
16K Ram (2yr WNTY) 59 Joystick by TG... .. . 46 


32K by Saturn... ., .. 199 ONA RUPEM 7 уени CALL 
AIQ п E ON a » 7198 s Mill. . LE E EE] 22. 319 
CCS 7710A Lower Case... 29 
CPS Multi Funcby! Mtn169 Expan Chassis by Min 539 
Micro Modem 1 ..278 қазам Наа Ие CoM 
Smart Modem. . . 229 АрріРСағ4 4 

Hayes 1200 Baud.. ‘a АРБІР Card eM: 429 
Enhancer II ..... TE. i Strobe Plotter. ,. 2221659 
Microbufler I111 бе System Sever....... 69 
Microbuflar 11 209 Amber Monitor by U81179 


Num. Keypad 25 Key) 115 Function Strip by Videx 58 
Disk Emulator (294K) 799 Bubble Mem PCCALL 
Sup R Mod ..... . . 29 App-L-Cache 256K. . 989 
WicoJoystickOelux.., 37 Wico Apple Trackball 69 
Visla Vision 80, ..260  Smartarm BO Cot. . 288 
ALF 9 Voice. .., .,. 149 16 Voice by Mtn. Hard di 


Pkasso by |5... CALL 8086 Card Г ALF . 
Premium Pak by M. S. 528 рер M ALSS 73 
AD DAby Mininocabiel263 212 Apple-Cat | 619 
ple Cat I. ..... 11.339 Тһе Clock by Min Hard219 
чр т ВРО... .,.,149 Voice Воҳ а т 
Wizard- SOB ..,..21 The Dumpling-GX.,., 129 


Thunder Clock/Cal,.. 11 


SPECIALS 


Sman Modem" 1200 by Hayes. .,.............. ..549 
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аһаца 


жға тат 


OKIDATA 


Microline retten Агы ee. 
Microline 8% aN Directional.” 7. | 
Microline 

Microline 


JT ITE 


ANADEX 


DP-9500À see Li caer nos "3 ә» ЕЛКЕ! „ 
DP-95014 CERET TYEE СЕТТЕР 


Microprism (BO 
Prism 132 (inci. 


TO ORDER: Phone orders invilad using Visa, Mastercard, 
American Express, or bank wire transfers. Visa, МС, and 
American Express service charge ol 296. Mail orders may 
send charge card number (include expiration date, cashiers 
check, money order, or personal check (allow 10 business 
days for personai or company checks lo clear. Please add 
3% ($500 minimum) lor UPS shipping, handling, and 
insurance  COD's minimum $250.00 with 92500 
daposit, All equipment ts in factory cartons with manulac- 
{штат warranty. Opened products not returnable, Reslocking 


1251 BROADWAY EL CAJON,CA. 92021 
rg s mát 25 E s CE: AE et tat АМА ЛД: мет хы RO, ES lg OD TONS EDI ыле i PA a 


FRANKLIN 
ACE 1000 


р: ea. 


TYE. 


Ks 


oe” 
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e Apple |i software & hardware compatable 
@ 64K of RAM memory 
е Upper and lower case 
ә Typewriter-style keyboard 
ә Twelve key numeric pad 
е Alpha lock shifi key 
е VisiCalc friendly 


е 50 watt power supoly 
ә Built-in lan 


=, 


THE ALTERNATIVE 


6502 and 280 Microprocessors 
64K RAM, expandable to 128K 
RGB and Composita Video Oulput 
Selectabia 80 or 40 column tend display 
or 


High Resalution Graphics: 6 colore, 280 x1 

280 x 180 with four lines of text 

8 bit Parallel 1/0 е RS-232c Serial O | 
Detached Keyboard: All standard keyboard functions, 
Upper/Lower case characters, Numeric keypad, 
Cursar block, and 15 Programmable special function keys 
Виче mounting fof two 5% inch floppy disk drives 
Six Appla compatible slots for plug-in 

penpherais e Game paddle Û 


HES 


CR-1-S (2K Serial) 
CR-1-C (2K Contronics} .............»....».....--.- 838 


DIABLO 
lai Eg. =. oi ie IT 


C. ITOH 


F-10. Printmaster (Parallel, 55 амы” ы 

F-10 Printmastar (Serial. 56 т зір 1 
Prownier 8510 ACD (Serial) . ....-. 
Prowriter И 1550 (15" Parallel... ......- 
Prowriter || 1550 (15" бена). ~... 


QUME 


9600/45 Full Рапе!...........2... а.а зт 1995 


SMITH-CORONA 


ТР-1 .& o "Htm 648 
ТР-1 (Seri 


Bes b £e bhHM*bkbbkhunypytuuwt--dudh-n-uuhdàm 48 


{ве for returned merchandise. Equipment subjecl lo price 
change and availability. Retail prices Ше: from mail order 
prices WE SHIP THE SAME DAY ON MOST ORDERSI 
$40.00 min. purchase. *With prepaid cash orders 
"Exclude certain primers & monilors å loreign orders. 
Call residents add 6% State Tax. 

For APO and FPO - add 10% ($25.00 min. lor postage, Calit. 
residents add 6% Salas Tax). Include phor number, credit 
cards nol accepted 

Foreign Orders - include 3% handling, shipped ar freight 
collect credit cards nol accepted. 


(714) 579-0330 


CX» 
| 


How many times have you wanted a program that would 
instantly let you create a database to enter, save, and retrieve 
information without having to spend hours figuring out how to 
run а structured data base management system? The 
TMMP/FreeForm gives you an easy to use, powerful program 
that can be used for appointment calendars, client and 
prospect lists, personal and business inventories, recipes, 
record and tape indexes ... the list goes on and on. Because 


the TMMP/FreeForm is written in optimized machine cade and 


uses random files, it runs fast enough to be used in "real time" 
applications like telephone logs. price lists, and catalogs. 


Ш Electronic Index Cards 
Stored Automatically in Alphabetical Order 


Key Words 

Any Word, Number, or Date on Cards for Lookup and 
Printing 

Built-in Screen Editor 

Full Featured with Word Wrap 


Wild Card Searches 
For Card Title and/or Key Words 


Herd Copy Options 
Uses Standard Printer Paper or 3" by S" Index and 
Rolodex Cards 


Professional Self-Training Tools 
Fully Illustrated Manual, Video Tape Training Available 


TM 
WHAT IS THE Twp SYSTEM? 


The TOTAL MANAGEMENT /MARKETING PLANNING 
system or TMMP/ is a fully integrated, screen 
oriented, software environment. Each powerful TMMP/ 
software package can be used alone ar a number of 
TMMP/ packages can be put together with the 
TMMP Front-End to give you one integrated software 
system. The TMMP standard also means that once 
you learn how to use one TMMP /software package, 

it's easy to learn апу other TMMP/ program. For 
instance, the key you use for "Insert" in one 

TMMP product is the same in all TMMP /products 
and it is used the same way. The TMMP/"prompt box" 
allows quick and error free data entry with unique 
"help" screens that allow you to read "Help" without 
erasing the information you're working on. Like data can 
be transferred from one TMMP / package to another. 
For instance, information created with the 

TMMIP /FreeForm can be directly accessed by the 
TMMP Manager and TMMP/ Manager data can be 
used directly by the TMMP/ Calc to create electronic 
spread sheets! Excellent manuals, video tape training 
programs; the list goes an and on. The TMMP/ software 
is the new generation of software you've been waiting 
far and is available for not only desk top computers, but 
also supermicros and mini computers. 
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3 60-Гөпі arene Bob_Bond of INTERCO 


New introductien at 


Available from your local computer 
dealer or order direct, postpaid, from 
TUSC! 


NOW! IBM-PC (PC /DOS) $149.98 

NOW! iBM-PC(CP/M-86) $149.98 

NOW! UniFLEX $198.98 

NOW! CANON СХ-1 tsee your CANON Dealer) 

NOW! CP/M 8" Disk $149.98 
(Other disk formats available — call or write) 

NOW! 05-9 $149.98 


(Contact Әтеке Signal or your Smoke Signal Dealer) 


DEC PDP/11 (RT-11) SOON 


Others Call or Write 


TMMP / Freeform Video Tape Train- 
ing Program 

VHS or Beta Format 
U-Matic Format 


$150.00 
$170.00 


TMMP/, TMMP/FraeFarm. TMMP/ Calc, 
TMMP ‘Manager, ТММР /FronL-Ervd. TMMP/ Writer. 
and TUSC logo are trademarks of the Untied Sattware 
Company CX-1 15 a trademark of Canon Inc (ВМ PC 
DOS rs a trade name of Intemavonal Business Machines 
Inc CP/M and СР/М-ВБ are а registered teagermark 
а! Research inc. POP and RT- 11 are trademarks 
of Depta E Corp 05-9 9 a trademark of Micra- 
were Це ЕХ is a trademark o! Technical Systems 
Consultants Inc. 


Circia 466 on inquiry card. 


Listing 1: A program in Atari BASIC simulating movement 
through a Star Wars-like trench. The animation effect is 
achieved entirely through the use of color-register animation. 
Note that the listing has been structured far easy reading. When 
the program is entered into the computer, normal Atari line 
structures should be used. 


10 REM 434€ THE ‘TRENCH waw 
20 REM 
30 REM 
40 REM Program to create the illusion of flying through a trench by rotating 
50 REM the Color Registers in GRAPHICS 7 
60 REM Copyright (C) 1982 by David Fox and Mitchell Haite 
70 REM 
80 GOTO 200 
90 REM 
100 REM Rotate the Colors 
110 SOUND 3,255,0,8: REM Background roar tajways on! 
120 REM ]F the trigger on PADDLE 0 is pressed, reverse the direction 
130 IF РТНЇб(0)=1 THEN 
TEMP=PEEK(7 10% 
PORE 710,РЕЕКСО?Ы 
POKE 709,РЕЕК(708к 
POKE 708, TEMP: 
GOTO 150: REM Not pressed 
140 TEMP*PÉEX (7091: 
POKE 708,PEEK (709): 
POKE 709,FEEK( 10: 
POKE 710,TEMP! REM Pressed 
150 POL*PADDLEW)/S! REM Spred and sound controlled by PADDLE 0 
150 SOUND O,PDL,0,8: 
SOUND 1,Р01.+80,0,8: 
SOUND 2,PDL+140,0,8 
170 FOR PaAUSE=1 TO PDL: 
МЕХТ PAUSE 
180 GOTO 130 


REM 
209 REM Initialize 
210 COLz1 
Y 1245: 
Y2249 
220 REM 
309 REM Draw Trench on Screen 
310 GRAPHICS 7-15: REM Full screen graphics 
320 SETCOLOR 0,3,8; REM Set Color Register values 
339 SETCOLOR 1,38 
340 SETCOLOR 2,3,4 
350 FOR 422 TO 79: REM Incrememt horizontal coordinates 
350 COLOR INTICOL*9,5 REM Choose which Calor Register to draw with 
370 PLOT X+80,¥ 1; 
DRANWTO Х%80,Ұ2: 
DRANTO 79-X,Y2: 
DRANTO 79-X,Y1 
380 Tl=¥1-0.6! 
Y2«*Y2«0.51 REM Increase vertical line length 
370 IF TICO THEN 
Yiri REM Prevent overflow 
400 IF Y22953 THEN 
Ү2а%5 
410 COL*COL+(79-X)/140! REM Increment Color Register 
420 TF COL+0,5>04 THEN 
COL=COL-3 
430 MEXTX 
440 GOTO 100 


tronics). We have just created an endless loop of moving 
colors that is seen on the screen as a rapidly changing pat- 
tern. Depending on what was drawn and how it was 
organized on the screen, a hypnotically abstract design or 
an exciting, realistic scene can be produced. 

As animators, we must now “form” this pattern of 
moving colors into something interesting to look at. 


The Trench Program 

Everyone who saw the first Star Wars movie remem- 
bers the flight through the Deathstar's trench. In the next 
program, listing 1, we will use color-register animation to 
create this effect. We will be using GRAPHICS 7, which 
has a resolution of 160 by 96 and uses four color registers. 

Our goal will be to draw a trench on the screen in 
GRAPHICS 7 in such a way that the viewer will have the 
experience of rapidly traveling through it (see photo 2). 
The trench will be U-shaped with two vertical sides and a 
horizontal bottom. Using a game paddle, the viewer will 
have control of speed through the trench and for- 


Photo 2: Three displays generated by the program in listing 1 
entitled "The Trench." The effect of movement is achieved by 
rapidly cycling two colors through three registers. 


ward/reverse motion. The roar of the engines will change 
as the velocity changes. This program could be the core 
of an exciting game. 

This program has three main sections: the initialize sec- 
tion, the section that draws the trench on the screen, and 
the section that animates the picture by rotating the col- 
ors and reading the game paddle. You'll notice that this 
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COLOR - | -- - 
REGISTER 1 2 3 1 233 1 2 1 2 


Figure 2: Simulating movement by rotating two colors through 
three color registers. The use of three color registers (on the left) 
results in a smooth animation effect. If only two color registers 
are used (as on the right), there is just a flickering effect. 


last section was placed at the beginning of the program. It 
makes use of the fact that statements toward the begin- 
ning of an Atari BASIC program are executed at a faster 
rate than those at the end. 

The drawing section was the hardest for us to write, It 
took quite a while to create a formula that could simulate 
the perspective of the trench. We could have drawn the 
trench on paper and just translated the plotting coor- 
dinates to the program, but that would have used much 
more memory. 

Initialize (listing 1, lines 200-220). The initial values are 
set along with the colors to be drawn. Notice that two of 
the registers are set to the same color, Even though we are 
using three color registers in our animation sequence, 
only two colors will be passed through them. This yields 
a smoother animation effect (see figure 2). The three 
boxes, A, B, and C, show the progression of the two col- 
ors through the three registers. Even though the width of 
one of the moving colors is two bars wide, the step size of 
the movement is only one bar wide. 

If only two colors and two registers were used, the 
viewer would just see the two colors alternating places. 
Ihere wouldn't be any illusion of movement, just a 
flickering effect. With three colors and three registers, 
there would be too many colors in the trench and the ef- 
fect would be spoiled. 

Drawing the trench (lines 300-440). This section draws 
the trench on the screen using the appropriate color reg- 
ister. We start near the horizon, draw the three sides of 
the trench, and then move out toward the edges of the 
screen. The algorithms used here were all arrived at 
through trial and error, Line 370 increments the value of 
C in smaller and smaller steps as X (the horizontal posi- 
tion of the lines) increases, This creates the illusion of per- 
spective—the closer the different-colored panels are to 
the viewer, the wider they appear. 

Rotating the colors (lines 100-180). This program calls 
for sound effects and an element of interactiveness. 
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The GTIA and CTIA Chips 

When the Atari computer first came out, it had a special 
television interface chip called CTIA. Beginning in early 
1982, all Ataris were manufactured with a new and better 
chip called СПА. The GTIA supports three additional 
BASIC graphics modes, 9. 10, and 11, which were not avail- 
able on the earlier Atari computers. The resolution on these 
modes is 80 by 192, yielding the same vertical resolution as 
GRAPHICS 8 (as well as the same memory consumption), 
but a much coarser horizontal resolution. GRAPHICS 9 
allows the selection of one hue that can then be simul- 
faneously displayed on the screen with 16 different 
luminances. GRAPHICS 11 allows the placement of up to 16 
different hues on the screen, all set to the same luminance | 
value. These two modes are not covered in the article 
because they can't be used for color-register animation. We 
do discuss GRAPHICS 10, however, which allows you to 
choose any níne colors from the Atari palette of 128 colors. 

To tell whether your Atari has the CTIA or GTIA chip, 
enter and run the following program: 


10 GRAPHICS 10 
20 GOTO 20 


if your screen first flashes black and then returns to blue, you 
have the CTIA. The program will still be running, but the 
CTIA chip will not be able to display a GRAPHICS 10 
screen. If your screen stays black, congratulations! You have 
the GTIA and can run the Fall Waterfall program. If not, 
you can get your computer upgraded to the GTIA chip for a 
small fee. If you don't do this, you will miss out on many 
new Atari programs that require this chip. 


Sound register 3 is used to give a constant background 
roar (line 110). The game paddle is used to control the 
speed through the trench (line 150) and to reverse the 
direction we are traveling (line 130). If the paddle button 
is pressed, we move backward (line 140). The POKEs in 
lines 130-140 could have been replaced with a FOR-NEXT 
loop that would have placed in each color register the 
contents of the next higher (or lower) color register, but 
this would have required much more execution time. In 
line 160, the position of the game paddle is also used to 
control the pitch of the other three sound registers. To 
add to the realism, the whine of the engine rises in pitch 
as velocity increases. Line 170 takes the paddle value and 
uses it to control a pause loop. 

If you don't have game paddles, use a joystick to 
change the value in PDL. If the joystick is pushed for- 
ward, increment PDL; if it is pulled back, decrement 
PDL, 

Now, moving from the excitement of outer space, we 
will visit a sylvan scene of the wilderness. 


The Fall Waterfall Program 

In this program, we will use GRAPHICS 10, the new 
graphics mode that is especially suited for color-register 
animation, as it allows us to use all nine Atari color 
registers (see the text box on the GTIA and CTIA chips). 


A GRAPHICS 10 PIXEL 
{ FOUR TIMES AS WICE 
192 AS IT 1S HIGH | 


GREAT RESOLUTION FOR 
HORIZONTAL OR NEAR- HORIZON- 
TAL LINES 


POOR RESOLUTION FOR VERTICAL 
DR NEAR- VERTICAL LINES 


Figure 3: Diagram illustrating the pixel shape in GRAPHICS I0, 
a new graphics mode (GTIA) for the Atari 400/800. 


We will draw an autumnal landscape complete with trees 
casting long shadows from an early morning sun. The 
scene is brought to life by a foaming waterfall cascading 
down a steep cliff and across a green valley. 


Using the Amazing GRAPHICS 10 

GRAPHICS 10 has a rather strangely shaped pixel (see 
figure 3). Each pixel is about four times as wide as it is 
high, with a screen resolution of 80 by 192, making it 
awkward to use when drawing curved surfaces, Ás you 
can see in the figure, lines that are almost horizontal 
show very fine resolution, and those that approach ver- 
tical are extremely coarse. 

To change the values in the color registers for the stan- 
dard CTIA graphics modes (0 through 8), you can use the 
SETCOLOR command. However, Atari BASIC isn't ful- 
ly set up for the GTIA graphics modes. The only way to 
change the colors in the first four color registers of 
GRAPHICS 10 is by using POKE to put them directly 
into the color register's RAM (random-access read/write 
memory) address. Table 1 shows the relationship be- 
tween this RAM address and the SETCOLOR command, 
Even though BASIC's SETCOLOR isn't adequate in 
GRAPHICS 10, BASIC's COLOR command can be used 
to choose any of the registers for painting. For example, 
to draw orange (hue 2, luminance B) pixels on the 
GRAPHICS 10 screen with register 1, use the following 
statements: 


POKE 705,40 : REM Fill register 1 with orange 
(hue =2, ит = 8) 


СОТОК 1 : REM Select register 1 For 
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Photo 3: An autumnal waterfall scene produced by the program in listing 2, The effect of moving water is produced by cycling dif- 


ferent shades of blue through the color registers. 


drawing 
: REM Place an orange pixel at 
X,Y 


PLOT X,Y 


To draw with register 6, you could use either the SET- 
COLOR command or a direct POKE: 

SETCOLOR 2,2,2 or POKE 710,40 

Because of the complexity of our autumnal waterfall 
scene (see photo 3), this program is quite a bit longer than 
the last one. The section that actually animates the scene, 
however, is only three lines long. This reveals that much 
of our Atari animation involves “setup,” whereas the ac- 
tual “motion code” is simple. 

Even though we have nine color registers to play with 
on a GTIA Atari, we seldom use all of them for color 
rotations in an animated scene. Only four color registers 
will be used for the program's animation. The other five 
registers will be used to draw the landscape. This takes 
some planning because there is an interdependency be- 
tween what we want to include in the picture and how 
many colors can be used. One way to plan the picture is 
to keep adding details as long as colors are left. That’s the 
method we used. The background register was used for 
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the sky, another register for the brown cliffs, and a third 
for the grass covering the top of the cliff and the valley 
floor. Since that left two unused registers, we planted 
trees across the valley floor. The brown of the cliffs was 
also used for the trunks of the trees, and the treetops were 
painted orange-red to add some color. Finally, a darker 
shade of green was used in the last register for tree 
shadows. The foam at the base of the waterfall was 
drawn with the sky's color rather than one of the water- 
fall's colors, because we didn't want its color to change at 
all. No more registers were left for new colors. Therefore, 
the scene was completed. 

To make it easier to color large areas of the screen 
rapidly, the Atari operating system's built-in "Fill" 
routine is used, Unfortunately, this Fill is not the same as 
the FILL or FLOOD used in professional computer paint 
systems. Atari's Fill will not seek out al! the adjacent 
nooks and crannies within the area to be filled. Since it's 
more of a "box" fill, it just draws a series of horizontal 
lines toward the right of the screen. Each line is com- 
pleted when it hits a nonbackground color. Even worse is 
the fact that there is no simple Atari BASIC statement to 
implement this routine (although there is a FILL state- 
ment in Atari Microsoft BASIC). Instead, we must use a 
special call to the OS (using the XIO command) to ac- 
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tivate Fill after setting up the screen in a particular way. 
This makes it very inconvenient to use, but it's stil] better 
than nothing. (For more information on how Fill works, 
see Computer Animation Primer or the Atari BASIC 
manual.) 

This program has only three main parts: initialize, 
draw the scene, and animate the scene. Because the pro- 
gram is longer than the earlier one, however, we divided 
the drawing portion of the program into several smaller 
sections (see listing 2). 

Initialize (listing 2, lines 200-310). Here we set up the 
palette of colors we will be using. 

Drawing the grass and cliff (lines 400-490). As in oil 
painting, we must first paint in the large background 
areas, then the details. We are using the Fill routine to 
rapidly color these large areas. To make this process 


simpler, a subroutine on lines 1300-1310 is used, which 
carries out the Fill routine described earlier. 

Drawing the falls and river (lines 500-820). In our 
scene, the water is the only thing that is animated. Four 
color registers are used to animate the moving water. The 
water is drawn in three sections: the river on top of the 
cliff (lines 510-600), the waterfall (lines 610-720), and the 
river on the valley floor (lines 730-820). The water con- 
sists of a series of parallel strips. To give some random- 
ness to these strips, a subroutine (lines 1500-1530) is 
called that chooses the starting color register for each 
strip of water, making sure that no two adjacent strips 
will have the same colors. On lines 710-720, some grass 
and dirt are added around the falls to depict the natural 
forces of erosion. 

Drawing the trees (lines 900-1070). This section draws 


Listing 2: A program in Atari BASIC for generating an autumnal scene with an animated waterfall. Note that a GTIA chip is needed 
ta run this program and that the listing has been structured for easy reading. 


10 REM s FALL WATERFALI wem 
20 REM 

30 REM 

40 REM Demonstration of animating a sciens by rotating the Color Registers 
50 REM (Uses GRAPHICS 10 - GTIA is needed! 

4û REM Copyright (C! 1982 by David Fax and Mitchel] Wate 

70 REM 

80 GOTO 200 

90 REM 

100 REM Rotate the Colors 

110 TEMP-FEEEUQOSK 


FOKE 705, PEER? 06}; 
PORE 70%, РЕЕКІТ7ОТЫ 
POKE 707,РЕЕКСФОВ! 
РОКЕ 708,ТЕМР 

120 FOR ИТ-1 TO 5: 
NEXT HT 

130 GOTO 110 


REM 

200 REM Initialize 

210 FILL21300 

220 GRAPHICS 10 

230 POKE 704,9916+10: REM Sky - COLOR 0 

240 РОЕЕ705,8%16410! REM Water - COLOR 1 

250 POKE 706,82]5*48; REH Water = COLOR 2 

260 PORE 707,8#16+4: REM Water- COLOR 3 

270 SETCOLOR 0,6,4: REM Water + COLOR 4 

280 SETCOLOR 1,12,81 REM Tree shadow - COLOR 5 

290 SETCOLOR 2,2,4: REM СІНЕ & trae trunks - COLOR 5 

300 SETCOLOR 3,12,51 REM Grass ~ COLOR 7 

310 SETCOLOR 4,34: REM Treetops = COLOR В 
REM 


400 REM Draw Grass and cliff 


Unit #1: the index finger of your 
right hand, used to manually dial a 
telephone number and place the 
telephone handset in the coupler's 
cradle. 


CORPORATION 
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410 COLOR 71 

POKE 765,7: REM The grass 
820 PLOT 79,101 

DRAWTO 79,45: 

X1278; 

T1r1Q; 


430 X1e55; 


440 ХіғЗы 


POKE 785,5: REM The cliff 
440 PLOT 79,46: 
DRAWTO 79,145: 


EL Lab 


Circle 455 on Inquiry card. 


Listing 2 continued: 


470 


480 
490 


710 


1010 


1020 
1030 
1040 


Х1=94: 
У1и24: 
X2254: 
Y221175 
GOSUB FILL 
Тіті17і 
X296Bi 
Y22132: 
GOSUB FILLI 
X1268: 
Ұім132! 
X2278: 
Т2а|4%; 
GOSUB FILL 
COLOR 7i 
РОКЕ 785,7; REM More grass 
PLOT 0,191: 
DRAWTO 79,191; 
DRAMTO 79,145: 
Хі-й! 
YIvi91: 
X220: 
Y2z911 
GOSUB FILL 
REM Draw the Falls and River 
FALL=S8: 
СҒГАС»0: REM Draw the river on top of the cliff 
FOR Ү«25 ТО 34 
SUD 1800 
FOR 1X27* TO FALL STEP -1 
COLOR COL 
PLOT Х,Т 
COLeCOL=1: 
IF COL#0 THEN 
COLA 
NEXT X 
FALLoFALL*+1 
NEIT Y 
FALL#0) 
CFLAG=-I!t REM Draw the Falla 
FOR 1-58 TO 44 
FALLsFALL*1 
GOSUS 1500 
PLOT X,234FALL 
FOR Ys30 TO 120 STEP $ 
COLOR COL 
DRAWTO X,Y*FALL 
COL*COL- 1: 
IF COL=0 THEN 
COLs4 
NEXT Y; 
NEXT X 


COLOR &: 

PLOT 39,29: 

DRANTO 58,25: 

DRANTO 59,2% 

PLOT 56,38: 

DRAWTO 55,129! REM Cleanup 
COLOR 7: 


FALL=57! 
CFLAG*1: REM Draw the river on the valley floor 
FOR Үзі2і TO 128 
30578 1500 
FOR X«FALL TO û STEP =} 
COLOR COL 
PLOT XY 
COLsCOL-1: 
IF COLsO0 THEN 
COL=4 
HEAT X 
FALL=FALL*) 
КЕХТҮ 
НЕМ 
REM Draw the Traes 
FOR Tz] TO 11 
READ X,¥ 
COLOR & REM Treetop 
FOR [80 TO 2; 
PLOT X-I,Y-40«2*1i 
DRAMHTD X-TL,Y-20-25It 
NEXT 1 
FOR J#-2 TO -1: 
PLOT X-IL,Y—-40-2*1: 
DRAMTO X-1,Y-20e2e€1: 
NEXT 1 
COLOR 5: REM Tree trunk 
PLOT X,Y: 
ПРАМТО Х,Ұ-2| 
COLOR 5; REH Shadow of tree 
PLOT X,Y«ii 
DRAWTO Ket, ¥+4; 
PLOT X«8,Y «m 
DRAWTD Xe«8,Y433 
DRAHTO X«9,Y*5 
DRAWTO Х,У 
DRAWTO X*10,T«3: 
DRAWTO X*10,Y*7 
PLOT X*11L,Y*71 
DRAMTO Хғ411,У44: 
DRAWTO 912,745: 
DRAWTO X*12,T*7 
COLOR 8: НЕМ Fallen leaves arnund tree trunk 
FOR tei TO 15 
RX eX+INTIANOL HH 71-3: 


IF RX-X THEN 1040 
RY -¥+IKTRRO 108-3: 
PLOT RX,RY 


MNEITI 
KREJT T 
КЕМ 
НЕМ Draw the Foam 
COLOR О: REM Same color as Ihe sky 
PLOT 57,114: 
DRAWTO 45,172 
FLOT $7,115 
DRAWTO 84,123 
PLOT $7,116: 
DRAWTG 45,124 
PLOT 54.115: 
DRAWTO 45,125 
PLOT 5,1171 
DRAWTO 55,126 
PLOT $4,118: 
DRAWTO 55,127 
PLOT $95,113; 
DRANTO 55,128 
PLOT 53,1191 
DRAWTO 54,128 
PLOT 35,120: 
DRANTO 43,128 
REM 
REM Turn on the Sound 
FOR 106 TO 31 
SOUND Т,1860,9.Е: 
KEXT I 
OTO 100 
REM 
REM Fill Subroutine 
PLOT XL,Y1: 
POSITION X2,Y2: 
X10 18,85,0,0,"67*1 
RETURN 
REM 
REM Choose Calor 
COLAINTIRND1 04161: 
IF COLSSTARTCOL THEN 1510:ВЕК No two adjacent strips with same color pattern 
STARTCOL-CUOL*CFLAG:. REM Calodate next starting color to avoid 
ІР STARTCOL«O THEN 
STARTCOL»4 
IF STARTCOLz5 THEN 
STARTCOL»1 
RETURK 
REM 
REM Data €or Location of Trees 
DATA 7,105,12,76,30,100,89,112,437,145,7,179,15,155,27,164 35,] 73.60,181,55,174 
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11 identical trees. The x and y "base" coordinates for the 
trees are stored on line 2010. An x,y coordinate pair is 
read and a new tree is drawn at that location. Lines 
980-1010 add realism by creating a shadow in a darker 
shade of green. Lines 1020-1060 create some randomness 
by scattering 15 leaves about the base of each tree. 

Drawing the foam (lines 1100-1200). As the water hits 
the base of the falls, white foam is created. Since no color 
registers are left for white foam, the sky color is used 
again. 

Turning on the sound (lines 1250-1270). All the sound 
registers are used to create the roar of the waterfall, The 
sound is constant and does not need to be changed. 

Rotating the colors (lines 100-130). This section is 
similar to the corresponding sections in the other pro- 
gram. Of course, we need to rotate only the color reg- 
isters For the four colors of the water. 

Modifications. We can also modify the scene by doing 
the following: 


eSimulate a sunset by gradually changing the sky color 
to orange, pink, and purple, and by decreasing the 
luminance values of each of the color registers. Then, 
after a period of time, we can reverse the process for a 
sunrise. 

e Change this program into a representation of the dif- 
ferent seasons of the year. Simply by changing the colors 
in the appropriate registers, you could turn this into a 


س 
zy‏ 


summer scene (i.e., by turning the treetops green). And 
by altering the color of the grass and treetops to white, 
the sky to gray, and slowing or stopping the flow of the 
river, you can create a winter scene. 


Summary 

The increase in performance from pixel-to-pixel map- 
ping to color mapping using color registers is an enor- 
mous one. Animation and special effects never before 
thought possible can now be accomplished on personal 
computers with very few program statements. Ás we 
have shown with our Trench program, color mapping 
makes it possible to create dramatic motion effects and 
perspective changes, similar to those used in arcade 
games, on a low-cost computer like the Atari 400/800. 
Furthermore, for the Chagalls and Rembrandts of the 
world, wonderful and complex background scenes can be 
brought to life with just the briefest of program 
statements (as witnessed by the Fall Waterfall program). 
But we have only scratched the surface of the Atari's 
animation power. User-definable character sets, player- 
missile graphics, Fine scrolling, vertical-blank interrupts, 
and display-list interrupts can be combined with color 
mapping to give the Atari a performance edge that will 
probably never be equaled (except by Atari). The book 
Computer Animation Primer provides much detailed in- 
formation for anyone interested in learning more about 
these computer-animation techniques. ii 


INSURES YOUR COMPUTER FROM DAMAGE 


18" x 24" 


94 095 


CAUSED BY STATIC DISCHARGE | 


їп 8 or 9 seconds your body can 
accumulate 10,000 volts just from 
walking across the room. 


The ZAP MAT provides permanent 
protection for your computer against 
damage that can be caused by static 
electricity. If you have encountered any 
of these problems you understand the 
need to protect your computer: 

Memory Loss 

Erroneous Keyboard Entries 

Display Failure 

Printer Malfunction 

Damage Delicate Control and Logic Circuit 


Protect your computer ~ order your ZAP MAT today! 


“plus $250 postage and handling “Ж. Къы» rh ЕУ к қ 


Mail Orders to: ZAP МАТ 
52 Overlook Drive, Framingham, MA 01704 


| Credit card orders require card name, account 
number, expiration date and signature. 
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CREDIT CARDS ACCEPTED 


т Г 


TOLL FREE ORDER PHONE 


1-800-343-3358 


Massachusetts Call 647-877-7466 


Circle 333 on inquiry card. 


Handle with confidence. 
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Now that you have acquired the IBM 
Personal Computer, let Sybex books help 


: offers non-technical advice on how to directly from Sybex, use the coupon or 
nr nete ues poe n qur RTT of тору 080, hard call TOLL-FREE 800/227-2346. 
; isks, the CRT terminal, the printer, and in Cal. 415 848-8233 coll 
MASTER YOUR ІВМ PC the actual computer. “Don't is cheap ا‎ in افا‎ 
BASIC Exercises for the ІВМ Personal insurance’ — Popular Computing. 
Computer ($13.95) requires no previous [Ет YOUR COMPUTER DO THE WORK р чает. 7 


| ГІ BASIC Exercises for the IEM Personal Computer $1395 | 
С) BASIC for Business $12.05 
lo automate general business tasks. Sales | ГІ DONT $11.95 


reports, financial statements, graphs and ма 0:87 50/Boots UPS | С 756/Books dth Cinsa 


knowledge of computers or programming. 
The exercises begin with simple mathe- BASIC for Business ($12.95) will allow you 


matical operations and lead you step-by- 
step onward to master more complex 
business programs. Each exercise is not 
only a useful problem-solver but is also 


charts, depreciation calculations, cost/ اټ ج سی بب‎ 


volume/ profit analyses, and more, can all 
be done easily and with confidence by | 


| 

| Chargemy OF VISA O MasterCard O American Express | 

| 

understanding BASIC specifically designed | әрне | 
| 

| 

| 

| 

| 


fun to run. Cad Epal 
PROTECT YOUR INVESTMENT for the business user. | з 
Keep your computer and peripherals Sybex books are available at bookstores NAME 


operating at full efficiency, DON'T ($11.95) апа computer stores everywhere. To order | ADDRESS 
i E 


[49563 
eee X Шер 
Get the most from your microcomputer with Sybex books. iv Berkeley CA 94710 | 


AP 
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Hardware Review 


Victor Victorious 


The Victor 9000 Computer 


Microcomputers are proliferating 
because they can do so many tasks so 
well. Each time microcomputers take 
over another task, they threaten some 
old technology. As word processors, 
for example, microcomputers 
threaten the typewriter. Ás number 
crunchers, microcomputers threaten 
the calculator. Each company whose 
main product is threatened faces a 
hard choice: perish or become a com- 
puter company, What's more, such a 
company must make the right com- 
puter on the first try because the 
fierce competition in the microcom- 
puter market gives few entrants a sec- 
ond chance. The rules permit only 
one roll of the dice in the game called 
"You bet your company." 

Victor Business Products has been 
making calculators for 60 years. Vic- 
tor saw the need to make a computer, 
and the Victor 9000 is Victor's roll of 
the dice. I've been lucky enough to 
have the use of a Victor 9000 for a 
few months, and I think the machine 
is an excellent microcomputer with an 
outstanding array of standard 
features. 
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Phil Lemmons 
West Coast Editor 


ОҒ course, the microcomputer 
business is not really a game of 
chance like dice, but a competition re- 
quiring judgment, expertise, and a 
variety of resources. Victor comes to 
the competition much better prepared 
than most new entrants, First of all, 
Victor is a subsidiary of Kidde Inc., a 
three-billion dollar conglomerate. 
Second, Victor has experience in 
designing and manufacturing micro- 
processor-based electronic products. 
Third, Victor has a great deal of ex- 
perience in dealing with business peo- 
ple and the needs of the contem- 
porary office. Fourth, Victor is start- 
ing out with a network of 50 branch 
offices in the United States to 
distribute and support the machine. 
Fifth, and perhaps most important, 
the chief designer of Victor's machine 
is not a novice but Chuck Peddle, a 
founder of the microcomputer in- 
dustry who understands as well as 
anyone where the technology is going 
and how to bring maximum perfor- 
mance to the market at an affordable 
price. (In an interview starting on 
page 256 of this issue, Chuck Peddle 


discusses his goals in designing the 
Victor 9000 and makes some observa- 
tions on trends in the microcomputer 
industry.) 


Getting Started 
with the Victor 9000 

Victor’s experience has shown them 
that business people want a machine 
they can set on a desk, turn on, and 
use. As photo 1 shows, the Victor 
9000 consists of a system unit, a 
detached keyboard with а coiled 
cable, and a monochrome monitor 
that can rest atop or alongside the 
system unit. The system unit and key- 
board fit comfortably on a standard 
typing table, or on a cluttered desk 
designed before microcomputers 
came out. While the Apple Ili oc- 
cupies 361 square inches and the IBM 
Personal Computer 420 square 
inches, the Victor 9000 takes up only 
310. If you buy the machine directly 
from your local Victor branch office, 
Victor will deliver the machine, set it 
up, connect the cables, and make sure 
everything is working. The Opera- 
tors' Reference Manual takes it from 


Photo 1: The Victor 9000 microcomputer, consisting of a system unit, keyboard, and 
high-resolution green-phosphor video monitor that tilts and swivels. 


there. It tells you how to turn on the 
machine and insert the user-orienta- 
tion disk that comes inside the 
manual's front cover. Once turned 
on, the machine reinforces the 
manual's advice: the bottom of the 
monitor's screen shows the image of a 
little floppy disk with an arrow in- 
dicating you should put a disk into a 
drive. The user-orientation disk dis- 
plays a menu that leads you into ex- 
planations of how to back up the 
system disk, how to control the 
volume of the Victor 9000's speaker, 
how to set the numeric keypad so that 
it works just like a calculator, how to 
use the keyboard, how to control the 
display, how to use the fundamental 
commands of the operating system, 


and so on. The Operators' Reference 
Manual explains how to run applica- 
tions programs, and each program 
sold by Victor has its own instruc- 
tional manual. At least two of these 
programs have their own disk-based 
tutorials, too. In short, you can set 
the machine on a desk, turn it on, and 
start to use it. 


Standard Equipment: Complete 
and Versatile 

Some computer systems today are 
sold "unbundled," that is, in parts. 
This makes the initial purchase price 
seem low. For example, you can buy 
a $1500 computer that lacks inter- 
faces for a modem or a printer, 
doesn't have enough system memory 


to run a major applications program, 
and has no high-speed mass storage at 
all. To be sure, you can complete 
such a system by ordering all the 
necessary components one by one, 
but dining a la carte is always more 
expensive than ordering a full dinner. 
If the unbundled system is an IBM 
Personal Computer or an Apple II 
Plus, the buyer can save money by 
buying many of the components from 
third-party manufacturers. But that 
can make it harder for owners to get 
service for their completed machines, 
mainly because the manufacturer of 
the system unit can't be expected to 
support an add-on product. 

The standard Victor 9000 costs 
$4995. Although it is an open-bus 
system with slots for adding boards, 
the Victor 9000 isn't just a lonely 8088 
sitting in a box of empty slots and 
sockets. The Victor 9000 comes with 
128K bytes of RAM (random-access 
read/write memory) on the system 
board, two 612K-byte disk drives, 
two serial I/O (input/output) ports, 
two parallel ports, a truly high-res- 
olution video monitor, a choice of 
three keyboards with up to 103 keys, 
an amplifier and accompanying 
speaker, and a CODEC (coder- 
decoder) that can digitize and 
reconstruct a real human voice. This 
standard hardware configuration 
leaves four bus slots open. Even if 
you increase memory to 896K bytes, 
the machine still has two empty slots. 
The standard purchase price also in- 
cludes the two most popular operat- 
ing systems for the 8086/8088 proces- 
sors—Digital Research's CP/M-86 
and Microsoft's MS-DOS. Documen- 
tation is good, too. The Operators 
Reference Manual is clearly written, 
beautifully typeset and printed, and 
carefully coordinated with a menu- 
driven user-orientation program that 
is the best I've seen. (There are hard- 
ware options on the Victor 9000; I'll 
discuss them later.) 

All the hardware features are flexi- 
ble. In one case, the flexibility is 
mechanical: a cleverly designed turn- 
table on top of the system unit 
enables the monitor to tilt as much as 
11 degrees and swivel as much as 42 
degrees in either direction. Most of 
the hardware is flexible, however, 
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MODEM 
512093 


No other acoustic modem 
gives you all these fea- 
tures at this low price. 


The MFJ-1232 Acoustic Modem gives you a 
combination of features, quality and performance 
that others can't match at this price, 

0-300 Saud, Beil 103 compatibte. Originate/ 
Answer, Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handies weak 
signals. Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 
4 ‘muffs gives good acoustic coupling, isolates 

external noise for reliable data transfer Crystal 
controlled. "ON" LED. Aluminum cabinet. 110 
VAC or 9 voll batteries. 9х1\х4 in. 


Apple il, tt Plas: software and cable for 
modem, MFJ-1231, $39.95. Plugs Into game 
port. No serial board nesdad. 


MF} #534, TRAMSFRR Switch 


қ m 
e 9 LE EE IE E E 
PITT MEDI. 


MFJ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having axtra port, 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses lransmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 В5-232 25 pin connectors. 7x2x6 in. 


$ 95 МҒ/-1108 AC POWER CENTER. 
Q9 Adds convenience, prevents data 
loss, head bounce, equipment damage. 

ш | Ralay latches power off during power 

M transients. Multi-fifiers isolate equip- 
ment, eliminate interaction, noise, 

hash. Varistors suppress spikes. 3 

isolated, switched socket pairs. One un- 

swilched for clock, etc. Lighted power, 

reset switch. Pop-out fuse. 3 wire, B ft. 

cord. 15A, 125V, 1875 watts. Aluminum 

ease. Black. 18x234x2 in. МРЈ-1107, 

$79.95. Like 1108 less relay. 8 sockets, 

2 unswitched. Other modela avaliable, 


because it is "soft-tooled, 


At a Glance 


Name 
Victor 9000 


Manufacturer 


| Victor Business Products 


3900 North Rockwell St. 
Chicago. IL 60618 


Hardware 
Size: width 15 inches, depth 13 inches, height 7 inches, weight (including two 
disk drives) 28 pounds 
Electrical needs: input voltage. 35-137 V AC 190-270 V АС: input frequency, 
47-63 Hz 
Processor’ Intel 8088 
Cycle time: main storage. 333 ms, access time, 333 ns 
Memory: 16K bytes of builtin ROM and 1286 bytes of built-in user RAM; 
expandable to 896K bytes 
Standard: keyboard; two disk drives. four expansion Sots: built-in speaker, CODEC 
icoder-decoder for digitized vace]: power-on self-test; 128K bytes of dynamic RAM, 4K |i 
bytes of static graphics RAM, 16% bytes of ROM, two 61 2K-byte Noppy-disk drives, high- 
resoluran [800 by 400) green-phosphor monitor with апи аге screen, ТІК and swivel; 
two programmable asynchroncus/bGisynchronous RS-232C senal HO ports: two parallel 
VO ports, one Centronics standard, one 50-pin KK; MSDOS and CP/M-86 operating 
systems; chace of three keyboards, detached, with numeric pad апа up to 103 keys, 


cursor controls, edinng keys, pragrammable funcuon keys 
Disk drives: two 51 ZK-byte 5-inch, single-sided floppy-disk drives; average access 
time, 235 ms. track-to-track stepping time, 3 ms 


Software 


| Operating Systems; CP/M-86, MS-DOS. Unix (со be available first quarter 1983) 


Languages: Microsoft GW-BASIC, price to be determined: Microsoft BASIC-B6, 5400; 
CBASIC-86, 5400: М5-Раѕса!, $600; MS-FORTRAN, 5800: MS-COBOL, 5800, 
Microfocus Level li COBOL, 5 1100, with Forms 2, $1300 

Applicagons. 

Word processing: Victorwmer | (Select), 5500; Victorwriter Il 

[Benchmark], $645, with mailing list. 5890; Wordstar, $500, with Майтегде, 5700 
Electronic spreadsheets: Victorcalc (Report Manager}, Multiplan, Supercalc. 5300 each 
Database management dBase И. 5695 

Accounting: accounts payable, accounts recemable, general ledger, payroll 

Orher: order processing, inventory control, purchase-arder wnbng, Time Manager 
(scheduling). Project Manager, Personne! Manager, Victor Pharmacy System, Victor 
Business Equipment Dealers System, Victor Financial and Banking System, installment 
lending, communications 


Hardware Prices 

Standard system with system unit, 1 28K bytes of RAM, two single-sided disk drives. 
keyboard, monitor, CP/M-84, MS-DOS. $4995 

System with double-sided floppy disks. $5950 

Winchester disk and controller, 10 megabytes (formatted), 54495 

| 28K-byte memory board, 5800 purchased with system, 5895 purchased later 
384K-byte memory board, $2500 purchased with system, 52895 purchased later 


“i 


., under one’s needs, Victor is offering a vari- 


write lor free specification sheel. 


Order from МЕЈ and try It. It not delighted, 
return within 30 days for refund (1855 shipping). 

One year unconditional guarantee. 

Order yours today. Call tol! free 600-647-1600, 
Charge VISA, MC. Or mail check, money order, 
Add $4.00 each for shipping and handling, 


CALL TOLL FREE ... 
Call 601-323-5869 in MS, outside continental USA 


| ENTERPRISES, 


INCORPORATED 
921 Louisville Road, Starkvilla, MS 39759 
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800-647-1800 


software control. Every key on the 
keyboard can be programmed, not 
just the 10 programmable function 
keys. If your don't like the typefaces 
displayed on the screen, you can 
design your own with a utility called 
CEDIT, The serial ports can be pro- 
grammed for both asynchronous and 
bisynchronous communications. In 
the same spirit of adapting to every- 


ety of applications software—more 
than one application program for 
every common major task. 


The System Unit 

The system unit contains the main 
printed-circuit board, the power sup- 
ply, two disk drives, a custom 
floppy-disk controller board, and 
connectors for the keyboard, the two 


Peripherals 


FANTASTIC PRICES! 
U n 4 1 14 ite d eee OUR FAST SERVICE, PRODUCT 


SELECTION AND OUR CUSTOMERS' 


SATISFACTION MAKE US #1. 


ZENITH 
Microsoft Z-80 softcard 
Microsoft RAMCARD 
Z-90-64K DO 
Z-19 Terminal 
Z-121 Monitor 12" 


ATARI COMPUTERS 


Atari 800 16K 

Atari 400 

Atari Interface Module 
Atari 810 Single Disk 
Atari 8330 Modem 
Programmer 
Entertainer 

Star Raiders 

16K Mem. Exp. for Atari 
32K Mem. Exp. for Atari 


NEC PRINTERS 


7710/30 Spinwriter R/O 
7720 Spinwriter KSR 
3510/30 Spinwriter R/O 


NEC DOT MATRIX 


PC-8023 $474 
Call for prices on ribbons, etc. 


OKIDATA & MORE 


Okidata Microline 82A 
Okidata Microline 83A 
Okidata Microline 84 (P) 
Okidata Microline 84 (S) 
Tractor (OKI 80 & 82 only) 
Diablo 620 

Diablo 630 


AMDEK & NEC MONITORS 


Amdek 12" 300 GHN Phosphor 
Amdek 13" Color I $319 
Amdek 13" Color JI $739 
Amdek 13” Color 111 $429 
NEC JB1201 GRN Phosphor $149 
NEC JC1201 Color 
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EPSON PRINTERS 


MX-80 w/Graphtrax Plus $469 
МХ-ВОЕТ (Friction & Tractor) $529 
MX-100 (15" Carriage) $699 
Grappler Interface $129 


Call for prices on 
Ribbons, Cables & Interfaces 


NEC-PC 8000 
Series Microcomputer 


PC-8001A Computer w/32K $888 
PC-B012A wi32K + Exp. Slots $588 
PC-8031A Dual Mini Disk $888 
PC-8032A Add-on Mini Disk $777 


Call for Software Prices 


FOR THE LOWEST 


PRICE CALL 


TOLL FREE 
1-800-343-4114 


ORDERING INFORMATION 


Our order lines are open SAM to 6PM 
EST Monday thru Friday. Phone 
orders are welcome; same day ship- 
ment on orders placed before 10AM. 
Free use of Mastercard and VISA. Per- 
sonal checks require 2 weeks 
clearance. Manufacturer's warranty 
included on all equipment. Prices sub- 
ject to revision. C.O.D.'s accepted. 


For service, quality and delivery call: 
PERIPHERALS UNLIMITED 


(617) 655-7400 
62 N. Main St.* Natick, MA 01760 
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NEC 8023 IDS Prism 80/132 NEC Spinwriter 
Outstanding Graphics, Print Affordable Color, Speed | 7700 & 3500 
Quality & Performance | Daisy Wheel Quality Leader 


Ec = 


144 x 160 dots/inch е Proportional Spacing High speed, letter quality е 55/33 CPS | 


| i ; | 

* Lower case descenders = М x 9 dot matrix Dot Resolution Graphics • 9-wire staggered е Typewriter quality * Bi-directional printing 

* B character sizes * 5 unique alphabets printhead » Lowercase decenders е Over | А proportional spacing е Quiet • ОСА quality 
| * Greek character set е Graphic symbols 150 CPS * Bi-directional, logic-seeking print * Hi-res platting/graphing * Quick change 
| * 100 CPS print speed * Bi-directional logic- * 8 character sizes • 80-132 columns | ribbon * Optional cut-sheet feeder, horizontal 

seeking е Adjustable tractors • Single-sheet || * Proportional spacing е Optional Color or bidirectional tractors • Prints up to 8 copies. 

friction feed * Vertical & horizontal tabbing | * Text justifications | NEC Spinwriter RO 

NEC 8023 ena | | Prism 80 ....... . Base List $999 ӨЗ АЙ | Serial Parallel 77xx ....List $3055 $2500 

Dot Matrix... .......List $795 җә „аі | Prism 132...... Ваве List $1,299 YUGN 35xx ....List 52290 $1900 

5mith Corona TP-1 | fhe Epson Series Brothers HR-1 Daisy Wheel 
Daisy Wheel Printer For Under $900 High-Quality Printers | erfect for quality, 
` ka, ata Low Price. | quiet word processing. 
Е | M. > 
ж Б жеңем 
B 3-3 

Letter quality » Standard serial or parallel data | = - * 16 CPS * Prints up to 6 copies * Bidirectional * 

interface • Drop-in ribbon • 144 WPM * Various Epson MX80........List $645 ees ap Cloth or carbon quick-change cassette ribbon - 
| e — d Á ER mm бым typewriter * | Epson MXBOFT......Líst $745 adii | Quiet, efficient operation tor word processing: | 

andies single sheets for forms аа ag | Epson MX-100.......List$996 — Brothers НЯ-1 (Parallel) List $1,100. зр] 
Smith Corona TP-1 .,... List 5695 idi j | Full Line of Epson Accessories Brothers НЯ-1 (Serial). . List $1,200 y weal 
Anadex Silent Scribe | Televideo CRT's 
The Quiet Serial Matrix | Price, Performance & Reliability : 
Impact Printer 
P cum] ; 
ime. A 
ڪڪ‎ 

| Up іо 200 CPS е Dot addressable graphics е | 

Parallel and serial interfaces standard ж Switch | 

Se E ee rare Nope ue fah me 

c cter sets е erlining а to 3.5K buffer grt ame AMI a | 

s Correspondence салау (ігі 910.......List $699 үр; || 1 JDE | 

Anadex DP-9500A..... List 51,725 2, 925.......List $995 r.i 
| Anadex ОР-9620А. sett List $1,845 ч ^ | $ * + а = 

i iil 950 » в B&B = «© . List $1195 rr С i 


| Anadex ОР-6000....,. List $3,250 


Largest Computer! Printer Inventory. 


Grappler 4 °" 11: xidata Serle 


Pit Presi cop interface Hi-Res o or TRS 80 Block Graphics 


4 
HOLE 


` Graphic and text screen dumps • Dual Hi-Res 

Graphics • Printer Selector Dip Switch: Apple lll | rum aa 

rin оа Senne: P co MT c 
raphics • Double Size Picture • otation | | 

Center Graphics * Works with Pascal and CPM* | 120 CPS * 9x9 Matrix * Bidirectional logic 


\| м 


« No sottware needed - ч seeking printing * Lower case descenders 

Grapplers ................... EIE 5 * four print styles e Optional Hi-Res Graphics 
ires software d |» | Okadata82A........ . List $649 اح‎ 

pe a registered Trademark of Apple, Inc, Okadata 83A (w/Tractor) . . List $995 Udall 
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Because our ir salespeople are UTER specialists, they know the S den of 
each printer—and how to match one to your exact need. Red Baron's volume 
stocking assures a low, low price on a wide array of major brands. We're sure 
you'll like the product and services you get from Red Baron, and we know you'll 
love our Customer Benefit Package; an exclusive at Red Baron. 

;ustomer 5 іле! i [ Е жі 
1. Free Expert Consultatio ‚ Before you buy, after you buy. 2. 1 nical $ 
questions get Quick helpful: answers from our staff of printer technicians. 3. 
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IDS Microprism 480 
Prints like a daisy, 
priced like a matrix! 


* Correspondence Quality in a Single Pass * | 
Dual Speed 75, 110срѕ * Proportional Spacing « 
Bidirectional Logic Seeking Head Різіеп pin or 
pressure feed * 24x9 dot matrix * 10, 12, 16.8 
Characters per inch * Double width Characters 


IDS P Mcropriem 480 . . List $799 3 SCalt 


DCN. 


т а 


ж, 
if. . Even your most involved 
"ree Catalog. Get your inform- | 


ative catalog with printer ل‎ rcd chart and print samples today! 4. Warranty ‚ The manufacturer's war- 


ranty applies rere mak trae me-Day Shipp ing. Your orderis shipped the same day when you сай 
before 11: 00 a.m. 6. Free Mast erCa rd anc . Call us toll-free and charg Sere printer to your credit card. 
'. We Stock What t We Se el I. No bait and dom no ms. We make every effort to keep a large stock of our 
adverticed products. Ж PO/FPO Orders Welcome. 


| Here’s How To Order: 
| Phone orders are welcome; same-day ship- 
ment on orders placed before 11:00 a.m. Free 
use of MasterCard and Visa. COD's accepted. 
| Personal checks require 2 weeks clearance. 
Manufacturer's warranty included on ail 
| equipment. Prices subject to revision. 
Circla 392 on inquiry card. 


“ж; 1100 М. TUSTIN #207, ANAHEIM, CA 92807 


Сай Toll Free For Catalog: | 
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Photo 2: The back of the system unit. Shown from left to right are the keyboard con- 


nector, reset button, Centronics-compatible parallel port, 


video-display-terminal 


connector, two RS-232C serial ports, and power соппесіог. The on-off switch is just 


above the power connector. 


WARNING 


er oe 
Eu m 


Photo 3: The inside of the system unit viewed from above. The disk-controller board 
appears at the top, the power supply at the bottom, the speaker ut the upper left, ана 
two of the four expansion slots at center left. The disk-cantroller board hides the other 
two expansion slots at left and the 8088 processor, which is at the extreme right. 


serial ports, the monitor, and two 
parallel ports. Connectors for the 
serial ports and the keyboard and 
monitor are on the back of the system 
unit, shown in photo 2. One of the 
parallel ports comes out to the back 
of the system unit with a 36-pin con- 
nector that uses standard Centronics 
pin assignments. With а special 
24-pin connector and appropriate 
software, you can use this port to 
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connect an IEEE-488 device to the 
Victor 9000, The second parallel port 
has a 50-pin KK-type connector on 
the main printed-circuit board. This 
port, called the "user" port, is also 
fully programmable. 

The main printed-circuit board 
contains an Intel 8088 micropro- 
cessor, 128K bytes of RAM in the 
form of sixteen 64K-bit chips (parity 
memory is an option), 16K bytes of 


ROM (read-only memory), 4K bytes 
of static RAM, a real-time clock, an 
expansion bus with four empty slots, 
a programmable serial-communica- 
tions chip, parallel 1/O chips, an 8259 
programmable interrupt controller 
(to support real-time, multi-user, and 
multitasking operations), a CRT- 
controller chip, and the 50-pin 
parallel port mentioned earlier. Phato 
3 shows the inside of the system unit 
viewed from above. The custom 
floppy-disk controller board hides the 
disk drives and most of the system 
board. Photo 4 shows the system 
board after removal of the drives. 
Figure 1 shows a block diagram of the 
Victer 9000. 

The 8088 is a 16-bit microprocessor 
that does all I/O 8 bits at a time. Two 
separate 8-bit data buses, the ID bus 
and the BD bus, are in use in the Vic- 
tor 9000. Al] the Victor 90005 LSI 
(large-scale integration) I/O devices 
(including the ones on the <lisk- 
controller board) are driven from a 
separate data bus consisting of lines 
IDO-ID7. Memory, the expansion bus 
(see table 1 on page 230}, and the buf- 
fers for the ID bus are driven by the 
bus consisting of lines BDO-BD7. The 
programmable interrupt controller 
and the "boot" ROM connect directly 
to the processor data bus. 

Ihe system clock runs at 15 MHz 
and the 8088 runs at 5 MHz, or slight- 
ly faster than the 8088 in the IBM Per- 
sonal Computer. The cycle time for 
main memory is 333 nanoseconds 
(ns); the access time is also 333 ns. 

The 8259 programmable interrupt 
controller provides eight levels of 
prioritized interrupts, that is, signals 
to the 8088 that something else has to 
be attended to. One interrupt lets the 
disk controller indicate the readiness 
of a sector header from a disk drive: 
one interrupt is for the serial ports; 
one interrupt is For the real-time clock 
and other timed operations; one in- 
terrupt is For parallel 1/O chips, in- 
cluding the chip that communicates 
with the CODEC; two interrupts are 
for the expansion bus, to be con- 
trolled by boards to be added there; 
one interrupt is for the keyboard; and 
one is for the CRT (cathode-ray tube) 
controller. 

The 8088 can address a megabyte 
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“Three Atoms* Courtesy of Greq "Aurora* By Richard Katz, Уесігік "Integrated Circuit Design” Courtesy "In The Beginning" By Richard Katz, 
Abram, University of north Carolina Corporation of Floyd J. James, University of North Vectrix Corporation 
at Chapet Hill Carolina at Chapel ПІН 
1995 and THE FIRST AFFORDABLE HIGH RESOLUTION COLOR GRAPHICS MACHINE IS YOURS 
| INTERFACE 500-19.2К baud R5-232 «USER DEFINABLE CHARACTER 
e VERY HIGH RESOLUTION 672 by and 8 bit parallel port GENERATION built-in character set 
480 pixels individually addressable s USER FRIENDLY COMMAND FOR- Includes zoom, slant, and variable 
* EIGHT COLORS PER PIXEL 5 bit MAT supports high level lanquage and spacing, or upload your own character 
planes of memory totalling 128K hexadecimal transmissions definitions 


graphics RAM 

+ ON-BOARD 16 БІТ MICRO- 
COMPUTER Intel 8088 microprocessor 
with additional PROM and RAM and 
bulit-in expansion Capability 

* 5D GRAPHICS SOFTWARE PACK- 
AGE bullt-In command set Includes: 
rotation, scaling, translation, perspec- 
tive, clipping, viewport polygon, and 
filled polygon 


A384 

• 512 COLORSPERPIXELO9 bit planes 
of memory with 584K graphics RAM 

* COLOR LOOKUP TABLE 8 bit 
digital-to-analog converters provide a 
16 million color palate 

*IHCLUDES ALL FEATURES of 
VA128 for total of $3995 

«VAM HIGH RESOLUTION COLOR 
MONITOR RGB analog input with 24 


. HARDWARE ИНЕ AND ARC P " - „ i г? ве 1215 40043 persistence 
NERATION on-board VLSI graphics = ш m^ — шы шет с. 
di: T a -— — = «COLOR GRAPHIC PRINTER 


display controller, 1600 nano- 
seconds pixel drawing time 


~ complete with interface cable 
» SERIAL AND PARALLEL $1295 
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EXTERNAL 
KEYBOARD 
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Figure 1: A block diagram of the Victor 9000. The 8088 processor is at the left, as are the power-up ROM and the programmable in- 
terrupt controller. At top left is the expansion bus. The entire top center consists of the disk-controller board. The CRT controller 
and associated static RAM appear at right. From left to right along the bottom of the diagram, you see a parallel I/O port that can 
be configured as either a Centronics-compatible or an IEEE-488 interface; a synchronous I/O interface that drives the CODEC 
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(coder-decoder) that can turn a voice into a serial bit stream and vice versa; another parallel port; a keyboard interface port, based 
on @ 6522 that also controls some other functions in the system; two RS-232C serial ports that can be programmed for asynchronous 
or bisynchronous communications; and the timer that sets the bits per second (bps) for the communications ports and provides an 
interrupt for the system clock. Table 1 identifies the descriptions and names of the signals on the data buses and the expansion slots. 
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Once in a great while, personal computers come along that drive the 
normally staid computer press to extremes of praise. The personal 
computers made by Digital Equipment Corporation are 
a mosis SUCH an example. These are the personal computers 
ттан about which industry analysts such as The Yankee 

азаа Group have said: ". . . comparing other currently 
available personal computers to (Digital 9 Professional series is like 
comparing a sub-compact car to a Porsche.” 

And further: “The trio of personal com- ^ B. 
puters will blow everything else out of the market” sna em 

The Yankee Group was not alone. From ite ay sppoed smal rares aim 
the Rosen Electronics Letter: “Digital offers more storage, more 
memory, more expansion, more columns, and a higher performance 
central processor.” And from The Gartner Group: '. . Пе hardware 
specifications, design, and future upgrade planning appear superb." 

What could inspire such remarks? Perhaps it was a feature 
like Digitals bitmap graphics—a graphics capability that makes yester- 
days graphics look like yesterdays news. Or maybe it was the overall 
idea of a personal computer that could do more than one thing at 
a time. Or storage. Or memory. Or the idea of using two central 
processors instead of one. 

Wouldnt you like to find out a little more about Digital’ 
3 мәәә ою personal computers? Call 800-DIGITAL and well 
Sf Send you our free brochure. Or write: Digital 
“Tee iw ast igh performance mace Equipment Corporation, 


k nard, 4. 
wknd if our wonder god ‚ШП 


enough? Ask anybody else. 
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of memory, but the Victor 9000 uses 
memory-mapped [/O—that is, it ad- 
dresses some of the input and output 
devices as if they were part of system 
memory. This increases the speed of 
I/O but reduces the amount of real 
memory that can be addressed. Since 
the 8088 can address a megabyte, 
however, you are unlikely to feel a 
pinch. Despite the memory-mapped 
I/O, the user of the Victor 9000 can 
stil] have 896K bytes of available 
RAM. Memory can be expanded with 
128K-byte, 256K-byte, and 384K- 
byte memory boards. If you add two 
of the 384K-byte boards, you can 
have the full 896K bytes of RAM and 
still have two bus slots open. Besides 
the RAM already described, the Vic- 
tor 9000 also has 4K bytes of static 
RAM used with the video monitor, 
and 16K bytes of ROM containing 
“sanity test” diagnostics and instruc- 
tions for loading the operating system 
from disk. 


Mass Storage 

Packing 612K bytes of data onto 
one side of a 5¥%-inch floppy disk 
may cause jitters in people who 
witnessed problems in mere double- 
density systems only a year or so ago, 
but I used the drives hard during the 
time I had the Victor 9000 and didn't 
experience any problems with the 
drives in any operation with either 
CP/M-86 or MS-DOS, One thing I 
did to tempt fate and strain tech- 
nology was to edit and save and re- 
edit and resave huge Wordstar text 
files. Even with files approaching 60K 
bytes, the Victor 9000's drives per- 
formed flawlessly, 

The quality and reliability of the 
disk drives result from the ingenuity 
used in designing the disk-controller 
board and in encoding the data. The 
Victor 9000 uses Group Code Record- 
ing (GCR), a technique of compress- 
ing data by squeezing out zeros. Data 
is encoded for storage in such a way 
that there are never more than two 
zeros in a row. 

The Victor 9000 also has unusually 
precise control of the rotational speed 
of the drives. One common source of 
read-and-write errors is a difference in 
rotational speed between two drives. 
To achieve highly precise control of 
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Photo 4: The system board viewed from above. The 8088 processor is at the right, the 
four expansion slots at the left, and one of the parallel and both seria! ports are along 
the bottom. The two vertical rows near the top, which consist of 8 chips each, are 128K 
bytes of dynamic RAM. 


rotational speed, Victor replaced the 
contro] electronics normally supplied 
by drive manufacturers with a 
custom board that controls both 
drives. A microprocessor on the Vic- 
tor disk board takes tachometer 
pulses from the drive motor and uses 
them to contro] motor speed, The 
board can set motor speed to any of 
15 values, controlled within 1 per- 
cent. Different speed settings are used 
for different tracks, Why? In order to 
achieve constant linear speed of the 
media traveling under the read/ write 
heads. When the Victor 9000 is doing 
disk input or output, you can hear the 
drive motors quietly changing speed, 
as if there were a 15-speed transmis- 
sion inside with a gifted driver shift- 
ing from one speed to another as nec- 
essary. One benefit of constant linear 
speed is that the outer tracks of the 
disk can hold much more data. An- 
other benefit is increased reliability. 
Three 6522 versatile interface 
adapters (VLAs), which are special 
parallel 1/O chips, divide most of the 
work of controlling the drives. Two 


ports on one 6522 VIA select read- 
and-write data; the second 6522 
selects speed and controls the drives' 
stepper motors; the third 6522 con- 
trols head selection and the LEDs 
(light-emitting diodes) that indicate 
drive activity and also determines the 
status of the spindle motors. The 8088 
processor controls and monitors all 
the signals coming from the 65225, 
besides monitoring the status of the 
drive doors, turning on the LEDs, and 
transferring data into memory. 

The track-to-track stepping time is 
3 milliseconds (ms) and average disk- 
access time is 235 ms. The Victor 
9000's operating systems use a logical 
sector size of 128 bytes and a physical 
sector size of 512 bytes. 

A valuable feature for program- 
mers who want to write disaster- 
proof applications software is the 
Victor 9000 disk system's ability to 
condition an interrupt on the opening 
or closing of the disk drive doors. 
Using this feature, a program might 
save a user from trying to write to a 
drive with an open door, which, 
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goes ТУІ-950 one better. 
The new Hazeltine Esprit III" is a plug- О {в | м] д] 


to-plug replacement for the TeleVideo 
is ж. CEA e M^ dll 
eyboard layo e same features 
Even the same user-PROM capability | Buffered mode | Yes | Yes | Yes | 
But Esprit ШІ goes TVI-950 one Programmable function keys | Yes | No | Yes | 
better. And that one important differ- Line graphics | Yes | No | Yes | 
Page/line transmit 
Video's far less capable ТМ-925. 
Look at the numbers. ТУ-950 per- | Smooth scrolling EN 
formance far less than T VI-925 cost. Price $995 $1195 
Hazeltine 
The new terminal technology. 
PNAPNMMBM EFIE Шы 


ence is price. Esprit ІІІ costs $300 less. 
In fact, it costs $100 less than Tele- 
You'll agree. Esprit Ili is the best one. 
*Tradomarks of Теко Systema, Inc. 
Hazeltine Corporation, Computer Terminal Equipment, Commack, NY 11725 (516) 462-5598 or call toll free: 800-645-4508 
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DATA PLOTTING 
SOFTWARE 
FOR 
MICROS 


21 Programs 
Fully Documented, Copyable 
BASIC Listings 
Apple Il and ЇВМрс 


PIE CHARTS * BAR CHARTS 
STOCK MARKET CHARTS 
3D SURFACES е HISTOGRAMS 
LOG PLOTS * CURVE FITTING 
REGRESSION ANALYSIS 
DATA MANAGEMENT 
STATISTICAL ANALYSIS 
TEXT ON GRAPHICS 


Ail programs listed іп Арріезоћ BASIC in a 
248 pg book with theory, equations, full ex- 
planation of how they work. Modular and 
menu driven. Use as is, modify and combine 
for your own applications, or use as building 
blocks to develop your own programs. Op- 
tional 594" disks of listings availble for Apple 
I+ 0053.3 48K and IBMpc DOS1.1 48K. 
This is your best buy in data plotting software! 
Book: $28.50 Disk: $19.95 


ALSO AVAILABLE 


Graphic Software far Micros:a sell-teaching guide 
to writing 2D end 3D graphics software-61 
programs-".the best book available on 
micro graphics.."-Creativa Computing 2/82. 
Book: $21.95 Disk: $19.05 


Engineering Software tor Micros: 25 programs 
tor CAD, Fourier analysis, optimization, etc. 
Book: $28.50 Disk: $19.95 


Structura! Analaysis Software for Micros: 14 
programs-2D,3D trusses, frames & more. 
Book: $39.95 Disk: $24.95 


KERN PUBLICATIONS 


Send check, money order, VISA/MASTERCARD no with 
exp dais to 190 Duck Hill Rd, РО Вох 1029, Duxbury, 
МА 02332. Add $2 per book postage іп US, $3 rn 
$4 Canada, $12 аў Europa and Central America, $18 
goisewhare. Specify Appie or IBM with diak orders 


For faster delivery call (617)934-0445 
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Pin Signal Де, Description 


50 А19 ШО Butfered-address bits B to 19. These 
1 A18 НО lines are driven from the 8088 during 
49 A17 VO | normal operation and are valid from 
2 A16 НО the falling edge of address-latch 
48 A15 ШО enable (ALE) to the rising edge of the 
3 А14 МО пех ALE. If an external device takes 
47 А13 VO control of the system via HOLD and 
4 А12 VO HOLD ACKNOWLEDGE, these tines 
46 А11 VO аге Iri-stated. 
5 А10 vO 
45 AQ Ю 
6 АВ !© 
29 BD? ШО Time multiplexed bulfered address/ 
22 BD6 VO data bus. During normal operation, 
28 BD5 ШО lhe lower 8 bits ol address (ADO- 
23 BD4 VO А07) are valid on the falling edge of 
27 BD3 VO АЕ, 
24 BD2 VO 
26 BD1 vO 
25 BDO vO 
9 ALE © Buffered address-latch enable. Processor signal thai indicales 


BDO-BD7 contain valid addresses. Typically used to lalch low- 
order 8 bits of address. 


11 RD О Buffered read strobe. Processor signal indicating a read cycle. 
14 WR О Buffered write strobe. Processor signal indicating a write 
cycle. 
8 DEN O Buffered data enable, Provided by the processor for use as an 
enable for transceivers. 
33 LATCH © Data latch. The falling edge of Ihis signal may be used to 


strobe dala generated from a processor read access. 

30 EXTIO | External HO. Control line that prevents internal data-bus buf- 
fers from conflicting with exlernal buffers when mapping ex- 
ternal i/O into address space Е0000 lo EFFFF hexadecimal. 
CSEN should be used as a conirol signal to disable internal 
buffers via EXTIO and enable externa! buffers if using address 
space E0000 to EFFFF. Addresses used by ihe system cannot 
be disabled by EXTIO. 

19 CSEN О Chip select enable. This line is synchronized to PHASE2. It is 
trua from a falling edge of PHASE2 to the пехі falling edge of 
РНАЅЕ2, when address space E0000 to EFFFF hexadecimal 
is accessed. 

40 CLK15B О 15-МН2 clock. Signal from which all system timing is derived. 
Its period is 66.6 ns with a 50% +10% duly cycle. 

38 CLK5 О §-MHz clock. Signal is in phase with the 8088 clock Input. its 
period is 200 ns with a 33% duty cycle. 

20 PHASE2 О — 1*-MHz clock. Signal is asynchronous with CLKS. Its period is 
Jus with a 40/60% duly cycle. Useful to interface 6800-type 
O circuits. 

21 XACK ( External acknowledge. This line is normally high and may be 
pulled low by external devices resulting in pulling ihe 8088 
READY inpul low, generating wait states. This tine is resyn- 
chronized by the system logic. 


17 HOLD { input to ihe 8088. This [5 an external requesi for control of the 
system buses. 
18 HLDA . Buffered hold acknowledge. System response to HOLD re- 


quest. When true (high) the following signais are tri-stated: 
салы BDO-BD7, ALE, IOM. RD, WR, DT/R, DEN, 550, and 


DLAT СН is controlled by external logic. 


41 READY О Status line. This line reflects the synchronized READY input to 
the 8088. 
10 IOM О Buffered 8088 status line. Dislinguishes between a memory or 
KO bus cycle. 
7 550 О Buffered 8088 status line. 


Continued on page 234 


Table 1: The signal names and descriptions for the Victor 9000 expansion bus. The 
expansion bus is basically a buffered extension of the system's 8088 processor plus 
additional timing and control signals required to interface the system. The expansion 
bus consists of a multiplexed buffered data bus (BDO-BD7), a buffered address bus 


| (A8-A19), and various timing, control, interrupt, and power lines. 
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Fide Pastime -- 


GP-100A: US$389 


COMMAND PERFORMANCE. 


Seikosha gives you all the best features—including economy and super-clear graphics. 


Unlike some graphic printers, Seikosha's new 
GP-100A Uni-Hammer Graphic Printer puts full dot 
addressable graphics at your command. The GP-100A 
lets you repeat a column of data as many times as 
needed with just one command. Software control enables 
double-width character output, and the positioning is 
both character and dot addressable. Designed for simple 
operation, it ranks among the most cost-efficient graphic 
printers on the market. Command performance tech- 
nology that not only works for you now, but takes you 
well into the future. 


Other valuable features: 


e Graphics, regular and double width character 
modes can be intermixed on the same line. 

e Automatic printing. When the text exceeds 
the maximum line length, there is no loss 
of data due to overflow. 

e Self-test printing is a standard feature. 

e Centronics type parallel interface. 

* Paper width is adjustable up to 10 inches. 

e Optional Interface: NS232C, IEEE 488, apple ll,etc. 


hic Printer Sories 


Available at COMPUTERLAND and other fine 
stores in your area 


Distributed by AXIOM CORPORATION 1014 Griswold Avenue San Fernando, Се. 91340 Phone (213) 385-9521 TWX (910) 498-1748 
Manufactured by SEIKOSHA SYSTEM EQUIPMENT DIV. 4-1-1 Talhei Sumida:ku Tokyo Japan. Phone: 03-623-8111 Telex: 262-2620 
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YOUR PROGRAM HERE 
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Attention, all programmers. Here's a 
chance to reach the top. 

If you've written software that's completed 
and runs on the [BM Personal Computer, we 
could be interested in publishing it. 

(We also could be interested if it runs 
on another computer. If we select your software, 
we'|] ask you to adapt it to our system.) 

But be advised. 

Our expectations are great. 

Because the software we publish must be 
good enough to complement IBM Personal 
Computer hardware. In facc, che more you take 
advantage of all our hardware capabilities (see 
the box at right), the more interested in your 
software we become. 

Think about incorporating color graphics 
into your program, for example. 

Use sound. Consider the power of our 
keyboard and remember to utilize che cen 
programmable function keys. 

In all cases, we're interested in “friendly” 
software — with emphasis on quality and wide 
appeal. Programs with the greacest chance 
of being published must be easy to use, offer 
a better way со accomplish a task and provide 
something special to che user. 

What kinds of programs? All kinds. 


Education. Entertainment. Personal > 
"а i 


finance. Data management. Self improvement. 
Games. Communications. And yes, business. 


Thebest software for 
the IBM Personal Computer. 


Could it be vours? 


We select programs that will make the 
IBM Personal Computer an even more useful cool 
for modern times. 


ааа 


| ІВМ PERSONAL COMPUTER SPECIFICATIONS | 


| User Memory y Screen Permanent Memory 
16К-512К bytes" High-resolution ® (ROM) 40K bytes * | 
Microprocessor BD churacers х 25 005 Color/Graphics | 
lo-his, Зоя” Upper and khmer сакс Бау rode: 
| suey. Memory Green phosphor scree” 16 colors * | 
ЕЛГҮТ ны! internal Systema 256 etracters ard | 
| Uiskene rivus 534^ DOS, CCSD р System, symbods in ROM * | 
IGOK bytes ur 320K сруб? ` елдй mode: 
" Inte per diskette is ae | 
cyboard А V x 200v 
83 keşa, û ft cor] BASIC. Pascal, FORTRAN, ack & white nesolution: | 
| знао MACRO Asscmhler, 640th x 2007 | 
sytem unit * COBOL Simulianeous graphics & | 
10 function kers * Printer text capability 
Okey numeric pef Bidineuenal* Communications | 
| Тиле bark" BO churacters/second  RS-232-C interface | 
Diagnostics 12 character styles; ріш Asynchronous (start/stop) 
| Amero selfteing* 132 characurs/ine® ражи 
Parity cher hing * 9% 9 character malrix е р m 9600 hits per wound | 


L *ADVANCED FEATURES FOR PERSONAL COMPUTERS 41 


So, if you think your software is the best, 
consider submitting it. If it's accepted, we'll take 
care of the publishing, the marketing and che 
distribution. All you have to do is reap the 
benefits of our new royalty terms. And you're free 
to market your program elsewhere а/ any tinie 
even if you license it to us. 

We're offering the ladder. Think about 
taking the first step. 

For information on how to submit your 
program, write: ІВМ Personal Computer, 
External Submissions, 

Dept. 765 PC, Armonk, 
New York 10504, 33 = 


| 


" 


Тһе IBM Personal Computer 
A tool for modern times 


Circle 209 on inquiry card. 


For ап authorized ІВМ Persona! Computer dealer near you (ar informaron from ІВМ about quantity purchases) call 800-447-4700. In Illinois. 800-322-4400. In Alaska or Hawaii, 800-447-0890. 
TUCSD p-System is a trademark of the Regents of the University of California. CP/M-86 is a rrademark of Digital Research, lnc. 
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ATTENTION 


NON-TECHNICAL USERS | 


Are you lost іп a sea of technical jargan 
and buzzwords such as .,.. 


SCHEMA ... RELATIONAL DBMS .. 
INVERTED DBMS ... NAVIGATIONAL 
PATHS... 


If these terms are confusing your choice 
of a Data Management System for your 
Micro, then why not go with lhe Champ! 


DATA CHAMP is a fresh alternative to a 
traditional DBMS package, in that the 
cryptic, user supplied commands are 
replaced with a simple question and 
answer dialogue. This unique approach 
allows users with little or no technical 
background to quickly master the basic 
and create systems of their own design. 
In addition, DATA CHAMP supports an 
| extensive combination of options which 
allows the advanced user lo develop 
highly sophisticated systems. 


DATA CHAMP FEATURES ..;. .... 


а Extensive sorting & selection 
capabilities 

* Powerful, easy to use REPORT writer 
and LABELS programs 

* General purpose program to pass 
DATA CHAMP files to popular word 
processing packages 
Programs can be accessed through a 
helpful, descriptive МЕМО Program, 
or may be run directly by the more 
experienced user 
Frequently used sequence of answers 
to a program may be stored and then 
subsequently recalled with a single 
response 
Available for CP/M* users (64k), or 
IBM PC/DOS** users (128K) 


Order now, and take advantage of our 
money back guarantee. Just send us 
$395 and we will send you a version of 
DATA CHAMP for your evaluation. If 
within 30 days you decide not to keep 
DATA CHAMP, then return all materials 
to us and we will refund your money. 
(Okla. residents add 5% sales tax) 


DATA CRANIP 


Innovative Micro Systems 
12506 East 21st Street 

Tulsa, OK 74129 

(918) 437-2865 


<> 
| 5 d 


Visa. — Mastercard . % 
Computer Disk 


Signature 


Бі... ^.  —— 
Data Champ is a Trademark of (nnavgtive Micro 
Systems (nc. 

"GPIM Is a Trademark of Digital Research 
**Trademazka of IBM 
Dealer pines Welcome 
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Pin Signal О 
12 DTA О 


Dascription 


Buffered data transmit/receive. Processor signal typically used 


{© control the direction of system transcelvers. 
The combination of IO/M, DT/R, and SSO provide current bus- 


cycle status: 


!О/М DT/R 


Description 
instruction fetch 
Read from memory 
Write trom memory 
Passive (no bus cycle) 
Interrupt acknowledge 
Read from HO 

Write to #0 

Halt 


1 

Nonmaskable interrupt. An edge-triggerad input which causes 
а type-2 interrupt. A transition from high to low initiates the Ir- 
tarrupi at tha and of the current instruction. 

Interrupt request. This input should be driven with an open cot- 
lector driver, it is "collector OHed" wiih five 8522s and one 
6852 and is pulled to +5 volis (V) through a 3.3K-ohm resistor, 
A low levat оп any of these circuits generates a hígh-Leval input 
to ihe system 8259 al IAS level. 

Interrupt request level 4. Direct access to ІН4 of the system 


8259. 


interrupt request level 5. Direct access to IRS of the system 


8259. 


System reset, Generated at power on or from Ihe Reset switch. 


250 mA/expansion board 
250 mA/expansion board 
50 mA/expansion board 


under CP/M-86 and depending on 
the BIOS (basic input/output 
system}, would crash the program 
and lose the data that the user intend- 
ed to save. 


Display 

The first thing that you notice 
about the Victor 9000 is the quality of 
its display, The clear definition of 
characters and the sharp mono- 
chrome graphics are a pleasure to the 
eyes. A nylon mesh minimizes glare. 

A total of 320,000 pixels (picture 
elements), 800 by 400, account for the 
high resolution. (The Apple III has 
graphics resolution of 560 by 192, 
and the IBM Personal Computer of- 
fers 640 by 200). One immediate 
benefit of the high resolution is the 
availability of a 132-column by 
50-Нпе display format for electronic 
spreadsheets like Victorcalc and 
Multiplan. The extra 52 columns and 
25 lines make a large table much 
easier to comprehend and reduce 
your dependence on notoriously 


volatile human memory. It should be 
possible to have more than the stan- 
dard 25 lines available for word pro- 
cessing, too, but the two Victor 
word-processing programs that I used 
did not take advantage of the higher 
resolution, nor did the third, which 1 
saw but did not use. Photo 5 shows 
the Victor display with an assortment 
of character sets. Photo 6 gives a taste 
of the machine's breathtaking graph- 
ics capabilities, and photo 7 shows а 
scientific application of the high 
resolution. 

The Victor 9000 uses the Hitachi 
46505 CRT-controller chip, 
equivalent to a Motorola 6845. A 
separate memory-arbitration circuit 
allows the CRT logic to access system 
memory. Together the controller chip 
and the memory-arbitration circuit 
minimize the demands made by the 
display on the processor and give the 
display logic access to the entire 128K 
bytes of on-board RAM. 

Two hardware registers contain 
pointers to tell the CRT-controller 


INFOSCRIBE 1000 


t's a Pleasure 
Doing Business. 


WORKS HARDER, 

WORKS SMARTER. 

Infoscribe 1000 is ready todo all your Ideal for graphs, charts, reports, and 
business and professional printing. presentations. 

ев DOUBLE IN B 

Standard features include 200 и — uu 
characters per second; up to 16-inch Infoscribe 1000 has the flexibility for 
wide paper; bidirectional logic varied business needs. Expanded 
seeking; subscripts, superscripts, or compressed characters, 
underlining, true descenders; 3.5K double-density printing, and 

input buffer; and up to three correspondence quality, for those 
96-character sets, one of them important "computer letters: 

i پور‎ RUGGEDLY HANDSOME. 

HEAR YOURSELF THINK Infoscribe 1000 is tough, durable, 


reliable. Yet is doesn't bare its rivets. 
Infoscribe 1000 is very quiet. Less It's slim, trim, sleek. Upgrades the 
than 54 dBA! Perfect for the office look of any system. 


environment. Hurry to your favorite dealer, or 


i contact us for further information 
PER GRAPHS, today. Infoscribe, 2720 S. Croddy Way, 
Versatile, dot addressable graphics Santa Ana, California 92704, USA. 
are standard on Infoscribe 1000. (714) 641-8595. Telex 692422. 


INFOSCRIBE. 
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Photo 7: A scientific application of the Victor 9000 video monitor. 
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chip where two tables are located in 
system memory. The first table is 
called screen RAM and the second 
table is called dot RAM. These two 
tables interact together with the CRT- 
controller chip to produce the display 
on the monitor, Just how they in- 
teract depends on whether you are in 
the character mode or the high- 
resolution graphics mode. 

In the character mode, the screen 
RAM (which is really the 4K bytes of 
static KAM) acts in a manner similar 
to the refresh RAM of modern video 
terminals. The screen RAM in the 
Victor 9000, however, uses а 16-bil 
word to represent each of the 2000 
character positions displayed on the 
monitor: 7 bits define the character 
according to its ASCII value, 4 bits 
can be thought of as font designators, 
and the remaining 5 bits determine 
the character's attributes (underscore,. 
reverse, etc.). In order to locate the 
actual dot representation of the 
character in dot RAM, the 11 bits 
defining the character and font are 
then combined with the pointer that 
points to the dot RAM by the CRT- 
controller chip. 

Each character is made up of 16 
scan lines of 10 pixels (dots) each. Dot 
RAM contains a pixel map of each 
character in the font, with a 16-bit 
word devoted to each of the 16 scan 
lines of the character cell for a total of 
32 bytes per character, Only 10 bits 
of each scan line are actually 
displayed, however. 

А 128-character font occupies 4K 
bytes of dot RAM, and multiple fonts 
may reside in dot RAM simultaneous- 
ly. Thus the entire process is similar 
to that of modern video terminals ex- 
cept that system RAM is used instead 
of a fixed character ROM. 

In graphics mode, however, the 
process is different. When graphics 
mode is entered, the screen RAM is 
loaded with data so that the CRT- 
controller chip is forced to cycle 
through 1250 consecutive “character” 
cells in dot RAM. Because the dot 
RAM is actually system RAM, you 
can then use this 40,000-byte area 
(1250 cells, 32 bytes per cell} as a bit 
map for high-resolution graphics, 
with each of the 320,000 bits being in- 
dividually addressable. 


1. TYVEK* spunbonded 
olefin has more than twice 
the strength of good quality 
paper. 

2. T YVEK does not lint. 

3. TYVEK is smooth and 
nonabrasive. 


4. TYVEK is chemically 
clean...has a neutral pH. 


5. TYVEK reduces static 
problems. 


6. TYVEK is unaffected by 
water. 

With TYVEK, you don't 
have to compromise on any 
important sleeve criteria. 
You get it all. Thats why 
TYVEK is still the best way to 
protect your diskettes. 

For more information, 
write: DuPont Company, 
Room 38184, Wilmington, 
DE 19898. 


*Du Pont registered trademark. 
DuPont makes TYVEK, not sleeves. 
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Circle 164 on inquiry card. 


The Victor 9000 can display char- 
acters in half intensity, in reverse 
video, underscored, or blinking. 
Brightness and contrast of the screen 
as a whole are also under software 
control, Applications programs 
should therefore be able to manipu- 
late these factors, and the Victor 
operating systems themselves enable 
you to adjust brightness and contrast 
from the keyboard. While software 
control of brightness and contrast 
could be useful for achieving special 
visual effects, I found myself wishing 


ITE is a menu- 
driven, multi-pro- 
tocol, intelligent 
terminal and file 


transfer utility with user er- ` 
ror protection for the CP/M 
Operaling System. Its state 


ol the arl, user-oriented 
program provides the 
grealesi ease of operalion 
in the field today 

MITE provides Auto 
Log On, Aulo Answer and 


text editor and file conver- 
sion ulilities. 


for plain, old-fashioned contrast and 
brightness knobs on the monitor. 
Whenever you load the operating 
system, it resets brightness and соп- 
trast to its own default values. Pre- 
sumably these default values could be 
altered to suit individual taste, but 
otherwise you have to enter a few 
keystrokes (pressing the Alternate 
key along with the Brightness key and 
the Contrast key) to adjust the 
monitor whenever you reload the 
system. This becomes a minor an- 
noyance if you're іп a hurry. 


Northstar, Osborne, San- 
yo, TeleVideo, Toshiba. 
Xerox 820, Zenith, most S/ 
1006 and tha IBM PC 
under MS-DOS. 

Own all this state of the 
ай capability and be heard 
around the world, toa, lor 
only $150.00. To order call 
today: 800-874-0058 


Corrpulemnoxx 


Post Office Box 13425 
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MITE is available for im- 
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I/O Ports 

The two standard RS-232C serial 
ports on the Victor 9000 have 
remarkable versatility. The Intersil 
7201 programmable communications 
chips can support full-duplex asyn- 
chronous communications, as can 
most serial ports on other microcom- 
puters. But the 7201s can also support 
both bisynchrenous communications 
and SDLC (synchronous data link 
control), a special kind of bisyn- 
chronous communication. Software 
determines which type of com- 
munication the ports will perform 
and at what speed (up to 19.2 kbps 
for asynchronous operations, and up 
to 56 kbps for bisynchronous). The 
significance of the Victor 9000's use of 
7201 chips is that you will probably 
never have to add a special board to 
communicate with another computer, 
even if your company switches from 
IBM to DEC mainframes or vice 
versa. 

The 6522 parallel ports (designer 
Peddle's favorites) are also program- 
mable. Certain pins can be selected 
for use as interrupt signals. As noted 
earlier, one port has a standard 
Centronics-compatible 36-pin con- 
nector. A special 24-pin connector 
and appropriate software can turn 
this port into an IEEE-488 interface. 
The second parallel port has a 50-pin 
KK-type connector on the main 
printed-circuit board. This port, 
called the user port, is also fully pro- 
grammable. 


Keyboard 

The Victor 9000 has a separate 
keyboard connected to the system 
unit by a coiled cable that is long 
enough to let you hold the keyboard 
in your lap if you wish. A still longer 
cable (12 feet) is available as an op- 
tion. Three keyboards with up to 103 
keys, all sculpted and most with auto- 
repeat capability, are available and 
have a soft touch that is easy to adjust 
to, Victor gives its distributors a utili- 
ty program, KEYGEN, that programs 
the keyboard without requiring 
knowledge of 8088 assembly 
language. That should make it possi- 
ble for distributors to tailor the key- 
board for any application that a 
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Computer System. 
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EIGHT USERS 


More Fortune 1000 companies are 
choosing Altos. It's the OEM's first choice. 


Looking for a powerful, yet 
affordable, 8-user computer system 
that delivers the best price/perform- 
ance of any micro on the market 
today? 

Then get your hands on an ALTOS* 
field-proven, XENIX*/UNIX"-based 
АС58600 microcomputer. 

Our powerful 16-bit 8086 is 
packed with an 8089 for disk /memory 
interface, an optional 8087 math 
processor and an intelligent 280" 1/0, 
which share the workload for faster 
execution and response. 


INTER-ALTOS 
LOCAL NETWORK 


АС5В6ОЮ-12 
20 MByte 40M 
Winchester 

1-8 USERS 


with with 


ACTOS- 


ALTOS- 
NET NET 


ETHERNET 


.. ACSBBUO-14 
40 MByte 


of Phase Оле 


Winchester 
1-8 USERS 


Winchester 
1-8 USERS 


A unique memory management 
and protection system subdivides up 
to one megabyte of memory (500K of 
RAM is standard), automatically giving 
each user the maximum available. 
Built-in Error Detection /Correction 
(ECC) maintains system integrity. And 
it's all available today on our highly 
reliable, fully socketed, proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the office 
of the future. Communications and 
local networking support, including 


` Ethernet" and ALTOS-NET™ for inter- 


Altos networking. Large data storage 
capacity—integrated Winchester, 
floppy and tape back-up in a wide 
range of configurations and capacities, 
from 20 to 80 megabytes, starting 
with the АС5В600-12 with 20 MBytes 
and the ACSB600-14 with 40 MBytes. 
Plus support of popular multi-user 


‚ operating systems like XENIX/UNIX, 


MP/M-86" and OASIS-16. 

Produced іп the heart of Cali- 
fornia's technologically fertile Silicon 
Valley, Altos microcomputers are the 
professional choice of Fortune 1000 
companies, computer service organiza- 
tions, major software developers, 


and even mainframe computer 
manufacturers. 

Since its formation in 1977, Altos 
has delivered more than 30,000 multi- 
user systems to major OEM cus- 
tomers, and has the proven resources 
and financial stability necessary to 
Support your present and future 
needs, including a worldwide sales 
and service network. 

50 when you want a multi-user, 
multi-tasking computer system built 
for business, and you want it today, 
pick up an Altos. For further infor- 
mation, call our toll-free number or 
write: 


Altos Computer Systems 
2360 Bering Drive 

san Jose, CA 95131 

Telex 171562 ALTOS SNJ 
or 470642 ALTO UI 


Packed with 
fresh ideas 
for business 


COMPUTER SYSTEMS 


800-538-7872 
(In Calif. 800-662-6265) 
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See us at Comdex—Booth * 1404. 
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етп owner happens to have. For 
сег matter, since the key caps are 
easy to rearrange, you could replace 
the standard QWERTY keyboard 
layout with the Dvorak (see “A Short 
History of the Keyboard” by Phil 
Lemmons in this issue, page 386), and 
the calculator-style numeric pad with 
the more efficient push-button 
telephone arrangement. 

Three principal models of the 
keyboard are available: one for pro- 
grammers, one for word processing, 
and one called "standard." Some of 
these leave 7 programmable keys 
free, some leave 10 free. But these 
three models are only the beginning. 
Like almost everything in the Victor 
9000, the keyboard is "soft-tooled." 
An 8048 B-bit microcomputer, which 
has its own ROM, translates the out- 
put of each key. Pressing or releasing 
a key causes the generation of a code 
corresponding to the key's location. 
The 8048 constantly scans the 
keyboard to detect changes in the 
state of any key. When the 8048 sees 
a change, it generates an 8-bit code. 


WICAT 


has the 68000 


While others are promising, WICAT 
systems for nearly Iwo years has been 
quietly delivering their complete 68000 
computers. 


The System 150 is a popular deskiop 
computer with large memory and 
hard disk, unmatched in price/ 
periarmance. The System 100 is ils 
expandable software compatible high 
репогтапсв companion 


Concurrent's integral" database 
and menusystem greatly accelerate 
(һе development ol applications. Full 
UNIX” Syslem 3 with no compro- 
mises 15 ready. 


Concurrent can discuss your needs 
and help you select the proper 
configuration. Please write or call 
(513) 281-1270. 
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1870 Madison Road Cincinnati, Ohio 45206 


Seven bits identify the key, and the 
other bit indicates the key's new state, 
The data is sent serially to a 6522 
parallel I/O processor that interrupts 
the central processor after receiving 8 
bits. The 8088 performs final inter- 
pretation of the keystroke using the 
keyboard table produced by the 
KEYGEN utility and then incor- 
porated into the operating system, 

Victor's system-generalion soft- 
ware enables you (or Victor 
distributors and offices) to construct 
versions of the operating systems that 
incorporate different tables of key- 
board values, Several standard tables 
to support specific applications 
packages exist, such as a table that 
programs the keyboard for Wordstar, 
and Victor's software-support people 
can construct more keyboard tables 
as the library of software grows. 

It is conceivable for two people, 
one using the QWERTY keyboard 
and the other using the Dvorak 
keyboard, to share the same machine 
without coming to blows. In order to 
avoid having to move the key caps 
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around at every change of user, the 
two people would have to have one 
keyboard each. All they would need 
then would be two different versions 
of the operating system, one incor- 
porating each person's favorite 
keyboard table. Just plug in one 
keyboard and load one operating 
system, then unplug the first 
keyboard, plug in the second, and 
load the second operating system. 
The change would take less than a 
minute. 

To sum up, the Victor keyboard 
has lots of keys and unsurpassed 
adaptability. 


Software 

Operating systems: Both CP/M-86 
and MS-DOS come with the machine 
at no extra charge. Each is approx- 
imately 40K bytes in size, Victor is 
promising to offer Unix for the Vic- 
tor 9000 sometime in the first quarter 
of 1983. The company is planning to 
demonstrate it at COMDEX (Las 
Vegas) later this month. 

Languages: Victor offers Digital 
Research CBASIC-86, Microsoft 
GW-BASIC, Microfocus CIS- 
COBOL, Microsoft COBOL, 
Microsoft FORTRAN, and Microsoft 
Pascal. GW-BASIC (GW for Gee 
Whiz) is an enhanced version of 
Microsoft BASIC-86. It is the BASIC 
that runs on the IBM Personal Com- 
puter. Gregg Williams discussed it in 
his January 1982 BYTE article “A 
Closer Look at the IBM Personal 
Computer” (page 36). The Victor ver- 
sion of GW-BASIC implements all 
the commands listed in that article ex- 
cept On Pen and On Strig. (On Pen 
enables handling input from a light 
pen. On Strig does the same for a 
joystick.) Victor GW-BASIC maps 
the color-related commands on the 
IBM Personal Computer to levels of 
intensity on the Victor monochrome 
monitor. 

Microsoft FORTRAN is an im- 
plementation of FORTRAN 77 and 
requires 256K bytes of RAM. CIS- 
COBOL from Microfacus (with 
Forms 2, Level 5) is an ANS! 
(American National Standards In- 
stitute) high-intermediate-level ver- 
sion of COBOL and runs in a 
128K-byte CP/M-86 system. MS- 
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ol from $15,000.00 to $45,000.00.) Be a 
Winner! Let US hel d YOU gel started 
MAKING MONE ELPING 
PEOPLE to put COMPUTERS to WORK. 


Write or Phone today. 
Which Computers are Best? ... Free 


insured Shipping at Low Rates. 


| | 


TELEVIDEO 
Televideo 910+ ................ 518 
Televideo 925 ................. 718 
Televideo 950 ..,..... — IS 898 
Televideo Computers. Call 
ADOS VIEWPOINT A-1B палеа, 525 
ZENITH 2-19 Terminal ......... 649 
2-89 АЯҚ Computer ...... vues 2118 
2-90 64K DD .,....... қға«алал 2399 
2VM-121 ZENITH 
Green Screen monitor ......... 125 
ІМТЕНТМВЕ (11 
ao EMULATOR ..... —— $710 
AMDEK Color Monilor ,..... .. $329 
GODBOUT COMPUPRO 


Super Sixtean 8085/8088. The fastest 
8-16 bit computer! Runs B and 16 bit 
code! 128K Static RAM, 6MHz CPUs 
LIST 3409 SPECIAL 2873 


New: Systems 816/A. B. and C with 
enclosure and drives. 
B158/A .... Lisl 5495 ,... Only 4729 


SEATTLE pure 16 bil compuler is Ihe 
зіні microcomputer by actual test! 
5-100, 128K Static ААМ, 8 MHz 8086, 
22 slol Mainframe 

Model 42 .... List 4185 Only $3195 


#1 ae. 
but 64K . „ List 3190 Only $2595 


IBM PC memory made by SEATTLE. 
Now with "Flash Disk" .. 192K = 525 


64K = 375 
CALIFORNIA COMPUTER 2210A 
Ша! $1905 ....,... Only $1722 


Z80, 64K, O. Disk controller + Y рм 
Calilornia main frame ..... ..,. 484 


SYSTEMS GROUP computers run 
FRIENDLY OASIS Call ....... SAVE 


QUAY COMPUTER 

Two drives + CPM ... assisas $1745 
Four user MPM 208K + 

Hard Disk къала. 95945 


TARBELL'S 

Empire | & И have two B" disk drives 
The | is single sided. the [I із double 
sided 


=» + 


FREE Вивіпеза Soltware 

Empirel ... Lisl 4888 .., Only 3495 
Corvus Hard Disk ...,,....... SAVE 
SSM Video BRD VB3 kit ....... 241 
Spectrum Color ASM .,........ 


тән 


Call lor tates! prices & availability 


919-889-4577 


Сігсіз 25 on inquiry card. 


AMERICAN 


4167 Kivett Dr. 


SQUARE 


wem xw AP ғ 


NORTH STAR 
ADVANTAGE 64K Green Phosphor. 
The Best Business Graphic, 2 Disks, 
Serial Port. Oplions CPM + Business 
programs ............ aa free. 52894 


NORTH STAR Horizon 
Powerful North Star BASIC Free 
Superb for Business & Science 


Horizon Standard is now HRZ-2-64K 
Quad 


Faclory Assembled & Tested 
Honzon-2-4K-Quad ........ $ 
Horizon-1-64K-QHD 5 матрак 
Horizon RAM 64K ............” 
Big Sale on Multi-User 


Only 
9 


Time-Sharing ............... SAVE 
North Star Hard Disk 18Mb .... 3995 
English to Basic Translator ,.,.., 75 


Zbasic 2 to 5 limes faster! |..... 325 
Secretary Word Processor ....... 75 
Wordstar Word Processor ...... 278 
Floating Point Board ........... 339 
Oasis Multi-User Software ...., 699 
CPM for N*-Extra features ..,.. 147 
Micro Mike S مو‎ CALL 
MICROSTAT .. ba twee wae 
Равсаі-80 ...... "m + 539 
Extra Precision BASIC . —— ese 


Northword .................... 179 
Infomanager .................. 329 
General Ledger чое ривала тдирир 399 
Accounts Receivable ,........ , 390 


Accounts Payable ............. 399 


Inventory علطو‎ hadi ei ЕЗЖЕ ЕКЕ m 99 
Order Entry . EEE es 399 
РВОРАС ....,..::.2........ ‚ 1299 


DOS+BASIC52 .............. 28 


INTEGRAND main frames S-100. Many 
models lo choose from 
Only 200 & UP 


MODEMS 
DC HAYES — S-100 . + $329 
POTOMAC MICRO MAGIC +>» 369 


SIGNALMAN .................. 97 
САТ NOVATION .............. 159 
АМТОСАТ адалға йз кыеш 215 


Factory Guaranlees 


Jamestown М.С. 27282 


MICRO DECISION 
“A DEAL YOU CANT REFUSE” 
БАК RAM, 280, MHz, 2 Serial Ports, 


Disk Controller. FREE SOFTWARE: 
CPM — Microsol BASIC — BaZic 
—Wordstar — Calcstar — Spellstar. 


List Only 
with 1 54" Disk .. 51195 ,., 5 949 
with 2 5%" Disks .. 1545 .... 1199 


DECISION i 


"The IBM-380 on the Z-80 & S-100 BUS!" 


Sixleen Programs running simultan- 
eousiy! Free CPM, Microsoft BASIC, 
and WORDSTAR wilh complele sysiem! 


DECISION 7 + 65K Static + 


8" Disks ОМА............. ape S403 
DECISION 1 + 65K Stalic + 
2 5W"Disks ........... 4..... 8795 
DECISION 1 + 65K Stalic + 
5" Disk + 5 Mb Hard Disk ,,.., 4235 


DECISION 1-3user 256K Static + 

5" Disk + 5 Mb Hard Disk + 

MICRONIX ,............ 5830 

DECISION 1 — 2-80 + 170 + 65K 1915 

DECISION 1 — Rackmount * 20 Mb 

HD -8"DRV .....,,.... Reg. 6235 
Inventory Sale 5415 


MORROW Hard Disks 

up to 26 MEGABYTES 
HDC-M26 "étkhbt»bsédonbhubhüt!i 
HDC-M2Q0 ................... 


ses secas... Вед. 1755 

Inventory Sale 1500 
DMA-M10 d rH}: rba 35 
DMA-M16 re oe ee 2795 


$3333 


MORROW В” Disk 
Discus 20 + CPM 600K .. Only 5834 
Discus 2 + 2 + СРМ 12 Mb ... 1068 
Add Drives 20-599 2+2- 1795 
Discus 20 dual + CPM ... Only 1384 
Free Microsoll BASIC from MORROW 
with Discus system or hard disk. 


FAST FIGURE — Mos! powerlul 
spread sheet. 5%" ога" ...,...,. 89 


ЖМогмаг_...................., 27B 
All MicroPro Software for IBM, Apple. 
North Star, Morrow, elc. SAVE! CALL 


Wa Beat Prices 


COMPUTERS 


919-883-1105 
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COBOL is an ANSI intermediate- 
level implementation of the language 
and requires MS-DOS and 128K 
bytes of RAM. CBASIC-86 runs 
under CP/M-86 and requires 128K 
bytes of memory. GW-BASIC re- 
quires the same amount of memory 
and MS-DOS. MS-Pascal runs under 
MS-DOS and requires 256K bytes of 
RAM. 

Applications software: The ap- 
plications software available directly 
from Victor for the Victor 9000 must 
set some kind of record. A variety of 


2723 W. Windrose Suite 3 Қ 
Phoenix, Arizona 85029 


software ultimately becomes avail- 
able for every popular micro- 
computer, but Victor is itself pro- 
viding a variety of correctly installed 
software from the beginning. Taking 
into account the variety of human 
taste, Victor is offering more than one 
program for the three kinds of major 
applications that almost everyone 
needs: word processing, electronic 
spreadsheets, and database manage- 
ment, 

For word processing, Victor offers 
three different programs: Victor- 


All Prices Subject To Change 


COMPUTERS 
ATARI 
400K-16K — $289 800-16K — $649 
410 — $77 810 — $429 
830 — $155 850 — $159 
ALTOS 
5-15D — $2249 5-50 — $4595 
NORTHSTAR 
Advantage— $2600 Horizon 640D—$2600 
TELEVIDEO 
802 — $2649 802H — $4999 
806 — $5249 800A — $1400 


FRANKLIN ACE 1000 
$1099 


APPLE CARDS 
16K RAM — $78 280 CARD — $265 
Videx Card — $227 Smart Term — $279 


| 32K Atari Card — $99 Clack CARD — $120 


SOFTWARE 
АН Major Brands — $CALL 
Wordstar — $235 Datastar — $150 
Oakstar — $100 Spelistar — $100 
DISK DRIVE 
Microsci Apple Dr. $350 
Percom Atari Dr. $390 
Percom ІВМ Dr. $325 
Fourth Dimension Dr. $350 


HAYS — MICROMODEM — $285 
HAYS — SMARTMODEM — $219 
HAYS — 1200 Baud — $530 


DISKETTES/BOXES 


Elephant — $20 Scotch — $25 Dysan — $35 


GUARANTEED 
LOW PRICES 
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Amdek 300 — $149 
| Amdek Color ІІ — $689 Color іі — $410 | 
J BMC Green — $88 


PRINTERS 


OKIDATA 
М80 — $305 M83A — $649 


M84P — $999 М845 — $1099 


ANADEX 
9500A — $1290 9501A — $1290 


CITOH 
F-10P — $1370 F-105 — $1479 
1550P — $659 Prowriter 1550CD — $709 
8510AP — 5479 S810ACD — $570 
DATASOUTH 
05120 — $595 05180 — $1249 
DI О 
6ЗОНО — $1945 620 — $1295 
NEC 
7710 — $2350 
7720 — $2590 


8023 — $469 
3510 — $1949 


TI 
810— $1240 820-- $1795 
TERMINALS 
ADDS 
Viewpoint — $485 
HAZELTINE 


1500 — $995 ESPRIT — $515 


TELEVIDEO 
910 — $569 925 — $718 
920 — $735 950 — $899 
ZENITH 
219 — 5599 289 — $2129 


MONITORS 
Color | ~ $315 


Sanyo Green — $220 | 


OTHEA MAJOR BRANDS AVAILABLE 
| $CALL 


Customer Service 
602-863-0759 


Circle 185 on inquiry card. 


writer I (Select, from Select Informa- 
tion Systems), Wordstar (from 
Micropro), or Victorwriter Il (Bench- 
mark, from Metasoft). Select is easy 
to learn, but Wordstar seems to me to 
do more and run faster. I haven't used 
Benchmark but I've seen it in use, and 
it seems to rival Wordstar. 

Victor also offers three electronic 
spreadsheets: Victorcalc, a version of 
Report Manager (from The Image Pro- 
ducers), which has an optional train- 
ing disk; Multiplan (from Microsoft), 
said to be quite powerful; and Super- 
calc (from Sorcim), noted for its very 
effective HELP feature. 

At this writing, Victor is shipping 
only one database management pro- 
gram, dBase II (from Ashton-Tate), 
but Victor promises a second data- 
base manager soon. Condor Com- 
puter Corporation does offer its Con- 
dor Series 20 DBMS for the Victor 
9000. 

Victor also offers the following 
software: accounts receivable, ac- 
counts payable, general ledger, pay- 
roll, order processing, inventory con- 
trol, purchase-order writing, time- 
management, project management, 
pharmacy management, financial and 
banking, installment lending, and 
software for managing a Victor 
dealership. As you can see, Victor is 
pursuing some “vertical” markets 
(specialties such as pharmacy) as well 
as the "horizontal" markets (general 
applications such as accounting and 
word processing). 

Both bisynchronous and asyn- 
chronous communications software 
are on the way, too. 


Performance in BASIC 

] was hoping to have a running ver- 
sion of GW-BASIC on the Victor 
9000 in time for this review in order 
ta run some of BYTE's benchmark 
programs. GW-BASIC may be avail- 
able as you read this. (Microsoft is 
still adding enhancements.) Rather 
than wait, I ran the benchmark tests 
under the version of Microsoft 
BASIC-86 that Victor was using to 
write some of its utilities and demon- 
stration programs. While the resul- 
tant timings of the Victor 9000 prob- 
ably give a rough idea of the Victor's 
capabilities, you have to keep in mind 


System Saver” 


The most important peri 


| í р | 
= = i 


For Line Surge Suppression 
The SYSTEM SAVER provides es- 
sential protection to hardware and 
data from dangerous power surges 
and spikes. 


By connecting the Apple II 
power input through the SYSTEM 
SAVER, power is controlled in two 


ways: 1) Dangerous voltage spikes , 


are clipped off at a safe 130 Volts 
RMS/175 Volts dc level. 2) High fre- 
quency noise is smoothed out be- 
fore reaching the Apple II. A Pl type 
filler attenuates common mode 
noise signals by a minimum of 
30 dB from 600 khz to 20 mhz, with 
a maximum attenuation of 50 dB. 


Easy Installation 


Just clips on. 
No mounting or 


hardware required. 
Color matched Н 
to Apple II. M 


Ir 


For Cooling 

As soon as you move to 64K RAM 
or 80 columns on your Apple II you 
need SYSTEM SAVER. 

Today's advanced peripheral 
cards generate more heat. In addi- 
tion, the cards block any natural air 
flow through the Apple II creating 
high temperature conditions that 
substantially reduce the life of the 
cards and the computer itself. 


SYSTEM SAVER provides cor- 
rect cooling. An efficient, quiet fan 
draws fresh air across the mother 
board, over the power supply and 
out the side ventilation slots. 


Compatible with Apple Stand 


For Operating Efficiency 
SYSIEM SAVER contains two 
switched power outlets. As shown 
in the diagram, the SYSTEM 
SAVER efficiently organizes your 
system so that one convenient, 
front mounted — 
power switch | | 
controls SYSTEM 
SAVER, Apple II, қ 
monitor and printer. 


The heavy duty switch has a 
pilot light to alert when system 15 
оп You'll never use the Apple power 


switch again! 


$89.95 at your local dealer or order 
direct by phone or mail. 

For phone or mail orders include $2.50 

for handling. New York State residents add 
64% sales tax. 

VISA and MASTERCARD accepted. 
Dealer inquiries invited. 


Kensington Microware Ltd. 
300 East 54 Street, Suite 3L 
New York, NY 10022 

(212) 486-2802 


а KENSINGTON 
К! MICROWARE 
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Victor 9000 
BASIC-BB 5.21, 


Benchmark 


Empty do-loop 

Division 

Subroutine jump 

MIDS (subslring) 
Prime-number program 
Disk-write program 
Disk-read program 


MS-DOS 1.2 


Tt 
21.8 
16.8 
24.6 

197.0 
50.3 
21.3 


ІВМ Applesoft 

6.43 
23.8 
12.4 
23.0 
190.0 
320 
228 


6.66 
29,0 
13.9 
32.3 

241.0 
175.0 
217.0 


Badio Shack 
TAS-80 
Model 11 


4-МН2 280 
MBASIC 4.51 


7.98 
19.4 
1? 1 
24.8 

189.0 
246,0 
95.0 


Table 2: The timings of several microcomputers in ғиппіпд seven BASIC benchmark programs. The computers timed were the 
Victor 9000 running Microsoft BASIC-86 5.21 under MS-DOS 1,2, the IBM Personal Computer running ІВМ Personal Computer 
BASIC under MS-DOS 1.0, the Apple IJ Plus running Applesoft BASIC, a 4-MHz 280 running MBASIC 4.51, and a Radio Shack 
TRS-80 Model II running Model П BASIC. The listings of the first five benchmark programs appeared in the January 1982 BYTE 
with the review of the ІВМ Personal Computer. The disk-write and disk-read programs are printed here as listings 1 and 2. 


that the BASIC used was not the stan- 
dard interpretive BASIC for this 
machine, Also keep in mind that the 
timings for the IBM Personal Com- 
puter were done with IBM BASIC, a 
version of GW-BASIC and not the 
same as the BASIC used on the Victor 
9000 in these tests, Both the IBM Per- 
sonal Computer and the Victor 9000 
have 8088 processors; the IBM runs at 
4.77 MHz, the Victor 9000 at 
5 MHz. The two systems have dif- 
ferent disk drives and controllers, 
which may account for the dif- 
ferences in disk I/O benchmarks. I've 
run the benchmarks on the Victor 
9000 under MS-DOS, since IBM Per- 
sonal Computer DOS is an installa- 
tion of MS-DOS, in order to avoid 
further confusing the issue, Of 
course, the two different installations 
of an operating system that is fun- 
damentally the same can also leave 
room for differences in performance. 

Having offered all the foregoing 
caveats, I can at last refer you to table 
2, which shows the Victor 9000's per- 
formance, alongside that of several 
other popular microcomputers, in 
seven benchmark BASIC programs. 
The first five benchmark programs 
are listed in Gregg Williams's article 
in the January 1982 BYTE, Listings 1 
and 2 give the sixth and seventh pro- 
grams, The Victor 9000 performed 
comparably to the IBM Personal 
Computer—a little slower on the 
empty do-loop, a little faster on divi- 
sion, a little slower on the subroutine 
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jump, about the same on the string 
operation, and a little slower on the 
prime-number program. There is no 
dramatic difference between the [BM 
Persona! Computer, the Radio Shack 
Model ТІ, and the Victor 9000 in the 
computational benchmarks. The 
4-MHz 280 system still does best 
overall! 

However, dramatic differences in 
the disk-write and disk-read bench- 
marks do exist. The Victor 9000 
writes a 64K-byte file in 50.3 seconds, 
almost 374 times faster than an Apple 
II and almost 5 times faster than a 
TRS-80 Model II, The Victor 9000 
reads a 64K-byte file in 21.3 seconds, 
roughly 10 times faster than an Apple 
II and 4У% times faster than a ТК5-80 
Model 11, The IBM Personal Com- 
puter is even faster than the Victor 
9000 in the disk-write test—32.0 
seconds compared to 50.3 seconds. 
But the Victor reads the disk to verify 
the data after writing to disk; the IBM 
does not. Subtracting the Victor's 
read time (21.3) from the write-and- 
read time (50.3) gives a "write-only" 
time of 29 seconds, or 3 seconds faster 
than the IBM Personal Computer. In 
the disk-read test, the Victor is almost 
2 seconds faster than the IBM Per- 
sonal Computer, 

Here is evidence that the IBM Per- 
sonal Computer and Victor 9000 real- 
ly do represent a new generation of 
microcamputer. In terms of computa- 
tion, the two 8088-based systems 
don't significantly outstrip their com- 


petitors, but in disk I/O, none of the 
other computers comes close to the 
Victor or the IBM. Whatever the 
reason—the direct memory access 
(DMA), something about the pro- 
cessors, ar a generation's experience 
in design—the Victor 9000 and the 
ІВМ Personal Computer leave prorni- 
nent 8-bit systems shown in the table 
far behind even though the 8088 does 
I/O 8 bits at a time, too. 

Given the truism that most pro- 
grams are "input/output bound"— 
that is, 1/O is a more important fac- 
tor in their overall performance than 
is speed of computation—the choice 
narrows to the [BM Personal Com- 
puter and the Victor 9000. And then 
the choice depends on whether 
greater storage capacity or faster disk 
output is more important to you. The 
Victor 9000's verify-after-write disk 
I/O accounts for its being about a 
third slower than the IBM Personal 
Computer in disk output but also 
helps ensure reliability because the 
Victor packs almost 4 times the stor- 
age of the IBM on disks of the same 
size, 


Marketing and Distribution 
Victor is supplementing its own 50 
branch offices with many indepen- 
dent Victor 9000 dealers. The existing 
network of branch offices gives Vic- 
tor an edge over most of its com- 
petitors. Victor has an edge over 
IBM, ironically because of something 
that Victor doesn’t have—compar- 


The IMS Family 


IMS Computer products not only fulfill the requirements 
of stand alone applications, they are designed to be cost 
effective, intelligent nodes in a total network environ- 
ment! Each product fulfills a particular requirement of the 


C) 50005Х systems computer; 5100 based archival node to which six user 
terminals may be connected, each with its own processor and memory. 

© 80005Х systems computer; 5100 based archival node with dual floppy. 
Winchester and lape up capability. Six user terminals may be 
supported, each wth its own processor and memory. 

© 500015 stand alone intelligent node. 5100 based. May support up lo four 
users, wilh up lo 25 MByte Winchester wilh dual floppies. 

© 80005 large system computer. $100 based. Can support up to 16 users 
with ERN Lus disk and tape back up capability. 


© Stand-atone intelligent m wilh ا‎ high resolution 
ІШ monilor and removable typist k 
Q Ex = ryt CRT to be used as ea Note Processor. 
ы = 8! udes Micro Processor, 64K of memory and four serial 
ung F. uw o of which are lo be used to connect into high 
Ж SAG e A speed network communication. 
© Portable cartridge tape back up. Stores 17.5 MBytes 


of data. Operates іп зап вор or streamer modes. 


network with a conservative functional overlap of the 
system above and below in the Family Tree. 

Jhe IMS family is growing rapidly—keeping pace with 
technology and the ever increasing needs of industry. 


For complete information and specifications 
plus the location of your nearby IMS 
International dealer, call or write today! 
(714) 978-6966 or (702) 883-7611 


ed 2800 Lockheed Way 
Carson City NV 88701 


Telex: 810-396-5051 


INTERNATIONAL 


We Build Computers As If Your Business 
Depended On Them. 


O compen 82 


Nov. 29- Dec. 2,1982 е Booth 1144 


las Vegas Canvention Семен, Las Vegas. МУ 
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mation Management System 


Bfofessionally engineered... from its inception 
... to operate in the Multi-user, Multrtasking, 


Multi-processing environment. 


INFORMA X is not just another DBMS. 
It is a practical necessity for the 
business initiating computerization. 
As needs expand, systems invariably 
expand, so why be forced to reinvent 
the wheel just because of future 
growth? Any expansion you pian will 
need INFORMA X. Remember, a 
single-user today will be a multi- 
user tomorrow. 


Almost invariably, a business begins 
computerization on a single applica- 
tion, single-user system which im- 
mediately requires expansion. Multi 
user, multi-tasking and multi-process- 
ing systems become necessary. Un- 
fortunately, software designed for the 
single-user system can not satisfy the 
needs of the multi-user environment. 
In fact, single-user software is in- 
herently dangerous to precious rec 
ords in the multi-user situation. Multi- 
processing and multrtasking require 
professionally engineered software 
solutions for mutual exclusion rec- 
ord lockout, deadly embrace con- 
ditions, asynchronous event con- 
ditions, and run away lockout con- 
ditions, as well as other frightening 
technical problems. The concepts 
necessary to solve these problems 
must be designed into the system 
from its inception... not as an addi- 
tion or afterthought. INFORMA X is 
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the first micro DBMS professionally 
engineered for mult-user, multitask- 
ing and multi-processing. 
INFORMATION MANAGEMENT 
INFORMA X is an Information Man- 
agement System which provides the 
structure for information (data) organ- 
ization and filing to allow for quick, 
efficient storage and retrieval of that 
data. in effect, it provides the most 
sophisticated framework for an ele- 
gant computer filing system. Tradi- 
tionally, database management sys- 
tems are structures designed to assist 
System programmers in their program- 
ming tasks. But the achievement of 
INFORMA X is to provide a program- 
merless environment that allows 
even first-time users to achieve 
professional results in creating pro- 
grams that store information, retrieve 
that information, and report on that 
information in the formats the user 
personally desires. INFORMA X 
uses neither “cryptic statements" nor 
"English type" statements and re- 
quires no "computereze", or other 
computer languages. 


No "Computereze" 
like: ЕХРМУУ = MAIL 


No "English type commands" 
like: Find record 5 on drive D: 
in database mail 


No "Cryptic Commands" 

like: pip d:2c:*.??v 
INFORMA X IS FOR THE USER! 
Thats why ABACUS DATA will only 
deliver systems fully customized to 
the equipment. Full keyboard func- 
tions, cursor control, etc. Since the 
Security System requires a User 
Name, the system provides individ- 
ualization of function keys, screen 
displays, and keyboard actions for 
each operator. 


MORE THAN USER-FRIENDLY 

Through the use of menu driven, 
screen oriented, tutorial response 
techniques the first-time computer 
user can create, modify or customize 
programs. Through the innovative 
template (screen) system, user ac- 
ceptance is immediate. Each of the 
system's five components: THE DATA 


BASE, THE REPORTER, THE APPLI- 
CATION WRITER, THE SECURITY 
SYSTEM, and THE MENU MAKER 
has been designed to minimize oper- 
ator inputs. Single keystroke com- 
mand structure has been used 
throughout. 


The INFORMA X is an information 
System. 


Beyond a database management 
system it has lightning fast storage 
and retrieval. To be useful for busi- 
ness it must be fast. 


Beyond a reporter, it converts data 
into the information necessary to 
make business decisions. 


Beyond an application writer, it will 
create, modify, expand, any applica- 
tion...up to 42 math calculations 
permitted for each record. 


Beyond an automatic programming 
system, it is almost totally transparent 
to the user, requires no programming 
Skill, yet achieves professional results. 


Beyond a security system, (a neces- 
sity for business) it separately secures 
The System, The Applications, The 
Records, The ltems and The 
Commands. 

Beyond a menu maker, the user de- 
signs his own help pages for the 
INFORMA X programs and others. 


Beyond an accounting system, it al- 
lows your total processing to be 
AUTOMATED, ORGANIZED, INDI- 
VIDUALIZED, and MODIFIABLE. 


All and much more! 


INFORMA X is the only database soft- 
ware you will ever need. 


Without INFORMA X all applications 
and programs are disjointed bits and 
pieces. INFORMA X will organize your 
automation. INFORMA X is currently 
delivered with an Accounting Package 
which includes: 


PAYROLL SYSTEM 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY SYSTEM 
GENERAL LEDGER 


Not just examples but operational 
programs and more! 


PROFESSIONAL SUPPORT 

INFORMA X is not merely a data- 
base management system but it is a 
method of automating information, 
storage, retrieval, and transmittal 
that should mean a new way of 
business life. We at ABACUS DATA, 
INC. are committed to supplying soft- 
ware that will enhance your business 
today and tomorrow. We encourage 
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your questions and comments and for 
that reason we maintain toll free 
numbers to service you. 
1-800-874-8555. 

In Florida 904-398-8547. 

Dealer and distributor inquiries 
welcomed. 


тм 


abacus data, inc. 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 


CURRENT EQUIPMENT 
SPECIFICATIONS 

280, 8085, 8080А 

Minimum Memory 52K 

CP/M® Operating System 

Current delivery customized for all 
TeleVideo*, Osbome^*, and 
Action? Computer Systems 
(Call for others) 


Circle 7 on inquiry card. 


Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax P5 System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 

@ only a PRINT statement away. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. 


Much more than just a voice 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. A 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound effects. 

The Votrax PS System offers user 
expandable ROM for custom applica- 
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con- + 
trol of word emphasis. 


What to say after "Hello". 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, оға! product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


Actual size: 12.2" x 4,5" x 2.6" 
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computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


A quick ist. 


O Highly articulate Votrax text-to- 
speech translator. 

D 350 programmable frequencies for 
speech /sound effects. 

О 64 amplitude levels. 

D Simultaneous speech and sound effects 
or speech and music, 

Û 8 octave, 3 note music synthesis. 

O Serial and parallel interface standard. 

O User programmable master clock. 

O User defined exception 
word table. 

3 User programmable speech 
rate, amplitude and inflection. 

D User expandable ROM 
for custom applications. 

O User downloadable 
software. 

O 3,500 character 
input buffer: sub- 
divisible for a printer 

uffer. 

O Internal speaker and external 
speaker jack. 

П Real time clack and 
8 user defined alarms. 

Û Oral power up and error prompting, 

O X-on/X-off and RTS-CTS handshaking. 

D Programmable Baud settings (7 5-9600). 

D Interrupt driven 2-80 microprocessor. 

D Parallel /Serial interconnect modes. 

D Proper number string translation: the 
number “154” is pronounced “опе 
hundred fifty four”. 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 

personal check accepted. The price is 

$395 ріне $4 for delivery. Educational 

discount available. Add sales tax in 
Michigan and California. 
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Listing 1: A BASIC disk-write benchmark program that writes a 64K-byte file. able but more expensive computers 
whose sales must be protected. While 


10 CLEAR 1000 IBM (at least, at the IBM Product 
40 А5="12345678123456781234567812345678" Centers where I've asked) tells people 
60 BS=AStAS+tAS+AS to buy a Displaywriter if they want 
80 MR-500 | letter-quality output and a first-rate 
T аал ABE e Н e word-processing program, Victor is 
14€ FOR I - 1 TO "m eager to sell good word-processing 
160 LSET Z$=B$ programs and to sell and interface a 
180 PUT $1, I letter-quality printer. 

200 NEXT I 

220 CLOSE #1 Maintenance and Support 

24C PRINT "DONE" Victor is offering three types of 


maintenance service: you can carry 
your system to a Victor service 
center, have Victor send a messenger 
to swap a failed component, or have 


Listing 2: A BASIC disk-read program that reads the file generated by the program іп Victor send a technician to repair 


listing 1. your system on the spot. This sur- 

passes IBM's service offerings, which 
10 CLEAR 1086 had set a new standard for the in- 
80 МЕ-500 dustry little more than a year ago. 
100 OPEN "R", 31, "TEST" Victor's 50 branch offices are gear- 
120 FIELD Ter 128 AS 7$ ing up to provide software support as 
140 FOR I = HR TO 1 STEP -1 well as hardware maintenance. 
160 GET 31, J | i 

Because Victor will be the source of 
200 MEXT I А 
220 CLOSE #1 so much software on its own 
240 PRINT "DONE" machine, software support should be 

easier for Victor than for most com- 
DEW OF ING SOFTWARE UNDER CP/M? 

зү 


URAC UTPUT WITH MICROSHELL 


When you're into heavyweight software development you 
L need more operating system power than CP/M can offer. 
L MICROSHELL builds up CP/M with UNIX features that really 
elp you put out software. Just for starters: MICROSHELL 
crunches long CP/M dialogs into one-line commands. Puts 
)uscle and flexibility into SUBMIT commands. Captures CRT 
put and redirects it to CP/M files without retyping. Pulls 
ofc grams from another disk drive or user number auto- 
“matically (makes hard disk handling a snap). And it's ready 
for more work with no time-consuming warm-start after a 
program runs. MICROSHELL fits your systern — uses just 7K 
| of memory in any CP/M computer from Apple to Zenith. 
Г Check out MICROSHELL today and find out what a powerful 
partner it makes —at only $150. 


“CP/M, Digital Research; UNIX, Вен Laboratories; Apple, Apple Computer, Inc 


| 
B 


Toll Free: 800-368-3359 a= 
Order Toll Free 4 NEW 


Peele aac $90.00 for air mail. i | G E N E R AT IO N 
Manual only: $25. 
NJ SYSTEMS, inc. 
2153 Golf Course Drive 
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(703) 476-9143 


panies. Furthermore, the soft-tooled 
design of the Victor 9000 makes it 
easier for Victor than for any other 
company at this writing to adapt its 
system to new software. 

The Victor branch offices also sell 
all the necessary supplies for the com- 
puter—paper, print wheels, disks, 
cables, dustcovers, etc. 

Finally, Victor has a_ toll-free 
number to help dealers with any 
problems in Victor-released software 
and another toll-free number for 
technical support. 


Optional Hardware 

Victor is now offering both double- 
sided floppy-disk drives, increasing 
storage to 2.4 megabytes, and a 
separately housed Winchester hard 
disk, providing 10 megabytes (for- 
matted) of storage. 

For those who have too much in- 
vested in the 8-bit world to say good- 
bye, Victor will recommend a 280 Ex- 
ecutive Card that runs CP/M 2.2 
(8-bit) programs without modifica- 
tion. 

Victor also sells a full range of 
printers—letter quality (40 characters 
per second), inexpensive dot matrix 
(80 cps), and high-speed dot matrix 
(400 cps). 


Reservations 

I do have a few reservations about 
the Victor 9000; there’s always some- 
thing. In principle, I would prefer a 
computer with an 8086 and a 16-bit 
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data bus. How much difference in 
performance this would really make 
we still don't know. [For some inuica- 
tion of the difference, see BYTESs 
Bits, October 1982 BYTE, page 
468. ... M. H.] 1 would prefer a 
computer with a standard bus, par- 
ticularly the S-100 bus so that existing 
peripherals could be added. Of 
course, the IBM Personal Computer 
doesn't use a standard bus either, and 
Victor, like IBM, is making available 
technical information about its bus. 

As 1 noted earlier, І would prefer 
brightness and contrast knobs, and 
probably a knob for audio volume as 
well. But these are truly trivial con- 
siderations, and І can see the advan- 
tage of being able to control these 
things with software. 

1 would like a battery-based clock- 
calendar, but a board could be added 
to provide that, and someone will 
probably make such a board if Victor 
doesn't, 

If life without a joystick and light 
pen is for you without joy and light, 
then the Victor 9000 is not for you. 
(On the other hand, if you love these 
sensory [/O devices, you would 
probably find the CODEC so fasci- 
nating that you wouldn't rest until 
you'd taught the machine to yodel.) 

You might fault the Victor 9000 for 
not having standard CP/M-format 
B-inch floppy disks, but few new sys- 
tems do, and Victor deliberately 
chose 5%-inch drives to keep the 
system's "footprint" small and packed 


in the data to provide double the 
storage of a standard CP/M single- 
density 8-inch disk. 

My only serious reservation about 
the Victor 9000 concerns the pricing 
of hardware options and software. 
The basic system price is better than 
fair, especially because of the ver- 
satility of the standard hardware. But 
with the double-sided floppy-disk 
drives, the Victor 9000 costs $5950, 
almost $1000 more than the price 
with single-sided drives. The 128K- 
byte memory expansion board costs 
$800 if you order it with the machine, 
and $895 if added later; the 384K- 
byte board costs $2500 if purchased 
with the machine, and $2695 if pur- 
chased later. The $4495 price for the 
10-megabyte hard disk includes the 
controller but still seems high. So 
many hard disks are available for the 
IBM Personal Computer for so much 
less money, (Of course, none of those 
is from IBM.) No doubt, if third- 
party suppliers start offering alternate 
sources for hardware, these prices 
will drop. 

As to software prices, Wordstar is 
$500 and Mailmerge is an additional 
$200; Victorwriter II (Benchmark) is 
$645, and its mailing-list program is 
another $245. Victorcalc, Supercalc, 
and Multiplan each cost $300, which 
seems reasonable but not aggressive. 
The price of dBase [I is $695, and that 
seems reasonable but not aggressive. 
In my opinion, more aggressive mar- 
keting through lower software prices 
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, —the only single-card key 

| to Z-80° based software. 
Get true 4 or 6 mhz 
performance, 
64 K on-card memory and 
7Q column Hi Res, 
all on one plug-in card! 


"Lr CARP 


COMPARISON CHART 


FEATURES 
CP/M* 2-2 included | vc | ww | 
One card WordStar® execution 
Upper and Lower Case 

6 mhz Z-80® Available | 
64K on-card memory 

SB-BO? available 


| NO — 
40-to 255 column horizontal scroll 
| NO | 


2K PROM on-card 

Real time clock on-card 
Expansion interface on-card 
Z80A or Z80B with memory 
Menu driven set up 


63K available for program 
development or execution 


THAT'S МОТ ALL! WordStar, CBasic, dBASE I and other 
popuiar CP/M-based programs are available with 
APPLI-CARD at packaged prices! Contact your local dealer. | 


we act it 
Apple! th 


SNO Ин 
NO 
Choice of application 


ЧЧ 


(Dealers may contact SOFTSEL or other selected distributors for information) If you prefer, 
call us direct for pricing and dealer locations where you can see APPLI-CARD in action. 


E: | at | 
APPLI-CARD see x Las Vegas 
Another unique product from Comit 

Personal Computer Products, Inc. 
16776 Bernardo Center Drive 

San Diego, CA 921 28+ (714) 485-8411 


APPLI-CARD is a trademark of Personal Computer Products. inc SoftCard is a + ral: trademark of Microsoft, Apple is a registered 
trademark of Apple Computer Z-BO із a regixiered trademark of Zilog, Inc. CP/M is a registered trademark of Digital Research, Inc. 
Wordstar i5 a registered trademark of Micropro Inc. 2-Card 15 a registered trademark of Advanced Logic Systerns. SB-BO is a registered 
trademark of Lifeboat Associates. 
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would help Victor gain a wider mar- 
ket and establish itself as a computer 
company, 

The other side of the coin is that 
Victor does have the cost of maintain- 
ing its branch offices and a high level 
of support. Both Sirius Systems Tech- 
nology (which, in collaboration with 
Victor, is marketing internationally 
the Victor 9000 under the name Sirius 
I) and Victor have large and busy 
software staffs installing three operat- 
ing systems and dozens of applica- 
tions programs. Who else is doing as 
much? 


Conclusion 

The Victor 9000 is an excellent 
microcomputer. The available service 
and support and the machine's ability 
to fit on a typing table make the 
machine ideal for the business 
market. The "soft-tooled" hardware 
makes the machine adaptable to un- 
foreseen external changes (such as 
your company's home office chang- 
ing mainframe computers and expect- 
ing you to be able to communicate 
with the new one). The keyboard has 
a good feel, ample keys, and adapt- 
ability that approaches the limit of 


QUALITY COMPUTER FORMS 
AT PRICES YOU CAN AFFORD 


WE SUPPORT MORE SYSTEMS WITH 
FORMS THAN ANYONE! 


ee ит Se P 


“TIES” PER INCH. 
EDGE WHEN BURST, 
QUANTITIES. 


FOR 1,000, 


IMPRIHTING, DEALER, 


e и» "ШЕР тын НЫШ ШШЕ noie 


ғ 


Las Vegas Мәкіл 


83B4 Hercules St. е P,O, Box 425 е La Mesa, CA 92041 
a Your Assurance of Value and Service. 


254 November 1982 © BYTE Publications Inc 


INVOICES * STATEMENTS * CHECKS ° P.D.'$* SHIPPERS * MEDICAL FORMS 
INCOME TAX FORMS * W2'S«*LETTERHEAD 


Accounting Plus 4 Peachtree • ВРІ * Open Systems = Structured Systems > 
Vector Graphics + Howard * Radio Shack • Continental * Designer ғ Libra * Gold » 
IMS • Alpha Micro * Cimarron е Van Data a Durrango * Dynabyte е Osborne е 
Briareus е MCBA * Apple • Great Plains + Emeritus = TCS 
We Support 215 Systems Nol Listed Here, So Ii You Don't See Yout 
Software Here Call Toll Free For A Free Sample Packet Ol Forms 
For Your Software. 


SHEERCUT 
WORD PROCESSING LETTERHEAD 


SHEER CUT LETTERHEAD FROM CHECKS TO-GO USES А НЕМ PROCESS ТО 
PRODUCE CONTINUOUS FORM PAPER THAT TRIMS CLEAN WHEN BURST, 

NORMAL COMPUTER PAPER USES FIVE PERFORATIONS PER INCH, 
SHEER CUT USES А НЕШ TECHNOLOGY TO PRODUCE BO PERFS ОЯ 
THIS PRODUCES А VERY CLEAN AND UNIFORM 

AND 15 ЕСОМОНІСА IN BOTH SHALL AWD LARGE 
SHEER CUT IS AVAILABLE ON A STOCK FORM BASIS 
IN FOUR "CLASSIC LAID" PAPERS, 
CUSTOM ORDER. EVERY OTHER FORM CAN BE IMPAIWTED TO PRODUCE 
COMTINUQUS FIRST AND SECOND SHEETS. 
$235 FOR 5,000 AND $400 FOR 10,000, 
AND VOLUME PRICING AVAILABLE. 


. CONTINUOUS AND SNAP-OUT | 4 
TAX FORMS "ы 


Call For Your Free 1982 Con- 
tinuous Tax Form catalouge. | 


COMDEN. 


Nov. 29-Dec. 2, 1982 
Las Vegas Соини ніт Cente 


CALL TOLL FREE NOW: (800) 854-2750 IN CA (800) 552-8817 
714) 460-4975 


BUT 


OR IN ANY TYPE PAPER OW A 


BLANK PRICES ARE $60 
WITH 
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logical possibility. The video monitor 
would make your eyes applaud if 
anatomy permitted. Mass storage % 
ample and reliable. The Victor 9000's 
abundance of standard hardware 
means that your four expansion slots 
are really free; even with 896K bytes 
of RAM, two slots remain free. You 
could have all that memory, a Win- 
chester controller, and a network in- 
terface board without the added bulk 
and expense of an expansion chassis. 
The company is offering a 
remarkable range of software, in- 
cluding more than one program for 
word processing, spreadsheet calcula- 
tions, and (soon) database manage- 
ment, 

You can personalize the computer 
with the utilities for programming the 
keyboard and designing character 
fonts for the display. The CODEC 
voice-output system stimulates the 
imagination, especially when and if 
an input board comes along. Will 
Victor design software that enables 
the Victor 9000 to read a letter aloud 
in a real human voice while you 
proofread the final copy? Will the 
Victor 9000 support spoken electronic 
mail? Will Victor enhance the time- 
management program with polite 
spoken reminders? 

Given the choice between an IBM 
Personal Computer with two of its 
standard floppy-disk drives and a 
Victor 9000 with two of its standard 
floppy-disk drives, ] would take the 
Victor 9000. The Victor is clearly 
superior in quality of display, 
amount of standard memory, stan- 
dard number and versatility of 1/O 
ports, and number of available ex- 
pansion slots. The prices of Victor's 
memory boards and Winchester disk, 
however, would give me pause and 
may hamper Victor's marketing ef- 
fort. 

Finally, two intangible reasons for 
buying a Victor 9000 deserve men- 
tion. First, the Victor 9000 is 
everything to Victor Business Prod- 
ucts, not the "low end" of a long line 
of computers, Second, owners of the 
Victor 9000 will have the pleasure of 
knowing that new products and 
enhancements for their machine will 
be coming from a design team headed 


by Chuck Peddle.m 


The World’ 5 Best Data | Base 


Why not have the World's 
Best DBMS for your computer? 
Choose MDBS III. 


MDBS ІІ runs on hundreds of 
computers including: 


e IBM Personal Computer  * IMS 

• DYNABYTE « ALTOS 

• TRS-80 Model il • PDP-1 ] 

e APPLE JI • WICAT 
MDBS Ill is the most powerful and flexible 
DBMS for micros and minis. 


Based on the latest innovations, MDBS ІП 
is the only DBMS—in the mainframe, mini, 
or micro world—that surpasses relational, 
hierarchical and CODASYL data structures. 


MDBS lil —The cost/performance 
leader 

MDBS Ill can usually cut application 
development time by 80%. Its many devel- 
oper-friendly features provide the key to rapid 
development of flexible, high performance 
applications. 
High Power—Defines data structures naturally 
and conveniently without relational redun- 
dancies, thereby assuring data base integrity. 
Allows direct, named representation of many- 
to-many and recursive relationships. 
Increased Productivity—Powerful conversa- 
tional query system. Generates reports 


ISE.-CISA, Inc. 


85 West Algonquin Road, Suite 400 

Arlington Heights, IL 60005 

0 Please have an authorized ISE-USA Sales 
Representative contact me. 

О Send _____ set(s)of complete docu- 
mentation ($100 plus $10 shipping and 
handling per set).* 

Г] Send set(s) of "How to Evaluate 
and Select a DBMS” (55 plus %1 shipping 
and handling).* 

C Send free brochure. 


Prices subject lo change without notice. 


ТІП = 698 
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automatically in response to simple non- 
procedural statements. Supports virtual 
tabular end-user views, without costly data 
redundancies. 

Improved Protection—Encryption, password 
assignment, and read/write restrictions down 
to the field level. Crashed data bases may be 
recovered automatically without data re-entry 
through special transaction logging and 
recovery. 

Extensive Portability —Applications are easily 
transported across hardware environments 

— allowing a single, uniform approach to 
application development. 


Operating Systems and Machine 


Environments 
CP/M, МР/М: Z80 UNIX, ХЕМІХ etc. 28000 


8080 68000 
8085 8086 
8086 PDP- 11 
9088 RSX-1 1M: PDP-11 
MSDOS: 8086 TURBODOS: 280 
8088 TRSDOS (1): 280 
IBM PCDOS: 8088 
Developed by: 


Micro Data Base Systems, one of the / 
world's leading software R&D firms, (by (С) 
creators of SCREEN MASTER, 
С” and other fine software products. 


—— кісі. 
Гхитиндегт courtezy of Computer Man, Ann Arbor, MI 


Offered by: 

International Software 

Enterprises, an inter- B o 
national consortium of тə 
the worlds leading software and consulting 


firms, providing developer-friendly tools 
for building user-friendly applications. 


To find out whether your computer runs 
MDBS ill, contact: 


In the U.S. and Canada 
ISE-USA 
85 West Al кс Road, Suite 400 
Arlington Heights, [L 60005 
(312) 577-66 

іп the United Kingdom and ireland 
ISE-PACTEL 001-828-7744 


in West German 
ISE-ADV/ORGA 089-192-071 


in France 
ISE-CEGOS 620-61-61 


in Sweden 
ISE-DATEMA 08 834020 


{п me ae 
ISE-DATEMA 00947 267-0880 
in Finland 
ISE-TIETOTEHDAS 0-5261 
In Switzerland and Austria 
ISE-ADV/ORGA CH-041-232-360 


ELSEWHERE 
ISE-INTERNATIONAL (317) 463-4561 


Processor Operating Зузу 
N 

— لإ 
Company‏ 
Addre‏ 
гес, -— — —————  ———————  ——‏ 
O Check enclosed OVISA Г MasterCard‏ 


Card No E xp iration D 


oig 
"Indiana Residents add 4% Sales Tax. 


MDBS Ш. SCREEN AER and C' are Trademarks of Micro Data 
MABYTE: APPLE: ALTOS of 


ALTOS; CP/M, МР/М ol Digital 


en DYMABYTE isa а Қарімегед набе mark of 
arch; TRS-80, TRSDOS of ne Ед. 


Містозой: UHD of Wesen Electric: RSX-11M, POP-IT of Digaal Equipment; IBM PC. РСОС of IBM: 280 of Zilog: TUR 


Software 2000; MS of Industrial Micro Systems. 
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BYTE Interview 


Chuck Peddle 


Chief Designer of the Victor 9000 


A candid discussion on microcomputer design, marketing, 
апа the industry's future. 


More than any other person, 
Chuck Peddle deserves to be called 
the founder of the personal computer 
industry. After getting a bachelor of 
science degree in engineering physics 
in 1959, he worked for 11 years for 
General Electric in all aspects of its 
computer enterprises. In 1970, Peddle 
started a company to make intelligent 
terminals. "Too early," he now says. 
He started а word-processing com- 
pany in 1972. “Too early," he now 
says. He then went to work for 
Motorola, where he participated in 
the design of the 6800 microprocessor 
family. Peddle did the architecture 
for all the peripheral chips of the 6800 
and all the I/O (input/output) struc- 
ture. The 6820, a peripheral interface 
adapter (a parallel I/O chip), secured 
several fundamental patents in that 
ared. 

Peddle tock a team from Motorola 
to MOS Technology in 1974 to do a 
low-cost microprocessor and was 
chief architect in the design of the 
6502 microprocessor and its family of 
chips. By producing the 6502 and sell- 
ing it for only $25 while other 
semiconductor houses were saying 
the price would never fall below 
$200, Peddle made the personal com- 
puter possible. 

The 6522, the PIA (peripheral in- 
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Phil Lemmons 
West Coast Editor 


terface adapter) in the 6502 family, 
extends the concepts in the 6820 by 
adding some integral timers and 
shifters as well as other features. The 
6522 appears in several places in the 
Victor 9000 (see "Victor Victorious,” 
page 216 of this issue). 

MOS sold 6502s to Atari and 
Steve Jobs, and then Commodore 
bought MOS Technology. Peddle 
transferred ta the West Coast and 
started Commodore's systems 
business. At Commodore, Peddle 
developed the world's first personal 
computer, which he designed to 
Radio Shack's specifications. іп 
January 1977, Peddle showed the first 
PET to Radio Shack at the Consumer 
Electronics Show. Radio Shack and 
Commodore were unable to make a 
deal. Radio Shack did its oum 
microcomputer, Commodore 
brought out the PET, and Steve Woz- 
niak made the 6502-based Apple И. 
The PET and the Apple Il were 
simultaneously announced to the 
public in 1977 at the West Coast 
Computer Faire. Apple shipped Ap- 
ples first, but Commodore showed 
the PET first. 

Peddle has since left Commodore, 
founded Sirius Systems Technology, 
and designed the machine sold in 
North America as the Victor 9000 and 


elsewhere as both the Victor 9000 and 
the Sirius 1. BYTEs West Coast 
editor, Phil Lemmons, interviewed 
Peddle late in July 1982 about his 
goals in designing the Victor 
9000/ Sirius 1 and about the direction 
of the microcomputer industry in the 


next few years. 


PL What were your general goals in 
designing the Victor 9000/Sirius 17? 
Peddle I think there were three 
generations of microcomputer prad- 
ucts, The first generation was the 
board-level computer, like the 
KIM-1, which was the thing that we 
did at MOS Technology, the Apple I, 
the Systems Group—that kind of 
computer, They were really hobby 
computers, meant to be used by peo- 
pie looking to develop computer 
skills. 

The second generation —the PET, 
the Apple IL the TRS-80—were 
designed as stand-alone, plug-'em-in- 
and-they-work computers for people 
who wanted to have computers of 
their own, for whatever reason. The 
evolution of that kind of product into 
high memory, disks, and so forth, 
leads you to see that those products, 
which had really been conceived for a 
different purpose, were starting to be 


used heavily in business, 
where they really had a lot 
of limitations. 


PL Forty-column screens, 
that sort of thing? 

Peddle Well, just the 
whole concept. They were 
aimed at a different mar- 
ket. If you look at the 
VIC-20, it is really the 


original PET repackaged at 
a lower price—that kind of 
thing. 


We believed that a third 
generation of microcom- 
puter was coming that 
would be compiler- 
oriented, would have 
multiple high-capacity 
disks, lots of compute 
power, synchronous com- 
munications, and high-resolution 
screens, a product that would be 
designed to be used as a desktop 
machine in an office network, It was 
going to be used professionally. It 
was an office product as opposed to 
these other products, 

We felt that several develop- 
ments—the new architectures of new 
micros, the dropping prices of 
64K-bit RAM [random-access read/ 
write memory} chips, what had hap- 
pened in floppy-disk capacities, what 
was going to happen in hard disks, 
what was going to happen in net- 
works—basically gave us the oppor- 
tunity to design a new generation of 
product. So the goal for the Victor 
9000/ Sirius 1 was to have a true, very 
competitive, desktop, entry-level 
preduct that could be marketed by 
the office-products dealers but would 
alsa be sold by a sophisticated com- 
puter dealer as really a replacement 
for the higher-end applications of the 
personal computers and the lower- 
end applications of the pseudominis 
and minis. That's a very crisp market 


Chuck Peddle 


definition, a very crisp generation 
definition. 


PL How long did the design of the 
computer take? 

Peddle We fundamentally formed 
the design team in late December of 
80 and started operations in January 
81. We showed the first prototype 
product in April of ‘81. 


PL How many people were on the 
design team? 

Peddle Basically about eight people. 
It grew after that as we built things. 


PL What processors did you con- 
sider and why did you choose the 
80887 

Peddle We looked at the dual 6502, 
which was fine except there was no 
programming base—a small base in 
Europe, but none in the United 
States. We looked at 6502 and Z80 
combinations, which would have 
given us an Apple look-alike and a 
CP/M look-alike. But we concluded 
that the memory-management prob- 


lem, while it was solvable, 
would lead to the sort of 
machine from which a 
software base would not 
naturally evolve. If we 
were a world leader, like 
DEC or some firm like that 
which has its own propri- 
etary software, it might be 
worthwhile. But these two 
approaches wouldn't satis- 
fy our software needs. 

We then looked at the 
Motorola 68000. You 
know, even though I'd 
been with the Motorola 
family from almost the 
beginning, the conclusions 
were that product was 
never going to be as cost- 
effective as the Intel 8086 
family was going to be, the 
support languages were not there at 
the time, and the 8088 was a very in- 
teresting alternative to the 8-bit 
micros, which we felt we had to com- 
pete against from a cost standpoint, 
but the 8088 also had the ability to 
migrate upward into 16-bit software. 


PL Is there an 80286 [Intel’s new 
very high performance version of the 
8086] in your future? 

Peddle There's anything that Intel 
does in aur future. 


PL The standard memory in the 
Victor 9000 is 128K bytes. Is that true 
of the Sirius 1 too? 

Peddle Yes, the Sirius and the Vic- 
tor both. The business strategy for 
that is very simple. Victor was literal- 
ly with us from the time we started 
Sirius Systems Technology. The com- 
pany was a partnership. We talked to 
Victor within a week after we tormed 
the company — 


PL It's more than the traditional 
OEM relationship? 
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CompuPro Spoken Here 
"M. and / ОҒ 
16 Bits 


CompuPro speaks your language - 8 bit, 16 bit, or 8and 16 bit - while delivering 
exceptional performance and reliability. As Interface Age said about our ground-breaking 
dual CPU 8085/88 processor, "The (8 bit) 8085 was more than a third faster than any 8 bit 
micro we have tested to date...the (16 bit) 8088 (was) almost twice as quick as the identically- 
engined IBM Personal Computer utilizing a similar software package". The Silicon Gulch 
Gazette described CompuPro machines as "Definitely reliable and potent...likely to be а 
major product for serious technologists who demand trustworthy hardware”, 


We couldn't have said it better. See what people are talking about at your nearest 
CompuPro Authorized Systems Center. 


Byte Shop of Hayward JR Systems, Inc. Logic Systems 
1122 B Street 8617 Bunnell Drive 4800 Manzanita Avenue #2 | 
Hayward, CA 94541 Potomac, MD 20854 Carmichael, CA 95608 
(415) 537-2983 (301) 299-4522 (916) 971-3133 
Computer Center, Inc. Key Microsystems Matrix Computer Systems 
1514 University Avenue 978 Tiogue Avenue 720 Mendocino Avenue 
Berkeley, CA 94703 Coventry, Ri 02816 Santa Rosa, CA 95401 
(415) 845.6366 (401) 828-7270 (707) 542-0571 
Digital Deli же Micro C Techi 
س‎ AR Kev Microsvstems cro Computer Technology 

SOW. Е1 Cimino Rea) 822 Boylston St. 1549 W. Brandon Boulevard 
415) 961-2570 Chestnut Hill, MA 02167 Brandon, FL 33511 

(617) 738-7305 (B13) 685-7659 


G & G Engineering 
1922 Republic Avenue 
San Leandro, CA 94577 


Priority One Electronics 
9161 Deering Avenue 
Chatsworth, CA 91311 


(415) 895-0798 546: 

алыр отоо Pro (800) 423-5922, (213) 709-5464 
230 California Street S-100 Inc. 

Suite 207 a СЫ 14425 N. 79th St. *B 

San Francisco, CA 94104 CompuPro division, Godbout Electronics, ^ Scottsdale, AZ 85260 

(415) 391-4570 Box 2355 Oakland Airport, CA 94614 (800) 528-3138, (602) 991-7870 
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Peddie That's right. Victor and 
Sirius were partners right at the 
beginning. We talked about the con- 
cept. Our business strategy was to 
compete for Victor's business with 
Japanese companies, giving Victor 
the same kind of pricing they would 
have gotten out of the Japanese. Let- 
ting them build a volume base for us 
in the United States, while we, 
because of our special knowledge of 
the international market, would con- 
centrate outside the United States 
market. We were trading volume for 
specialized market, in this case, to get 
higher profit margins. The decisions 
that went into the computer design 
were always based on this premise. 
Therefore, the boards in the Victor 
9000 and the Sirius 1 are the same, the 
power supplies are the same. It’s 
basically the industrial design that's 
different. 


PL The 128K bytes of standard 
memory was a huge amount a year 


of the features include: 


MICROSTATS - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 


The best just got better! MICROSTAT has been the 
leader in the statistics field for microcomputers since 
1979, and the new release 3.0 outperforms and is 
noticeably faster than previous versions. Just a few 


ago, and it's still a lot, for standard 
equipment. But now that memory's 
gotten much cheaper, are you think- 
ing of adding more memory in order 
to take advantage of the new 
operating system improvements that І 
keep hearing about? 


The Victor 9000 has 
the smallest footprint 
of any word processor. 


Peddle Remember two things First 
of all, we offer the most memory ex- 
pansion in the market. 


PL Something like three quarters of 
a megabyte? 

Peddle [t's more than that, it's really 
over 900 kilobytes. We have an- 
nounced a 256K version of the 
machine that we're currently supply- 


include cresting print 


ing with a 128K expansicn We're 
shipping all of that expansion prod- 
uct, and so the answer is that we see 
an evolution for the development 
machines almost exclusively to 256K, 
and some level of application 
machines to 256K. You've got to 
watch it The market’s such that 
when you have to compete against 
the 280 and 6502 machines, you've 
got to be careful not to have too 
much in your baseline machine when 
you have to go in—at least on a price- 
quote basis—against these machines 
with a lot less capability, and we're 
able to come close in price. 


PL After you decided you wanted 
to have something in the range of 1.2 
megabytes of floppy storage, why did 
you choose 5%-inch drives instead of 
8-inch? 

Peddle Cost, packaging. The Victor 
9000 has the smallest footprint of any 
word processor in the marketplace, 
much less any personal computer. 


_ NEW SOFTWARE FROM. 


الح کے 
OOS‏ 


Word Star" ta optimis the pnnting lesturas of the MX-BO". The extra commends 
ing on өтрү pages. saving line height chaining different 
files lor continuous pnniing. changing sinkeover Charscter, providing an alternate 
Greek character set, and redefining control characters. WSMXBO is ideal for 
complex famulas. Full sub superscripts 
INFOSOFT ACCOUNTING SYSTEM-Varsion 4.2--$750.00 
The INFOSOFT ACCOUNTING SYSTEM-Version 4.2 ің menu-deven, Алаша | 


GREATER ACCURACY 
BCD with up to 14 digit precision; 


PROGRAM ENHANCEMENTS 
Missing data capabilities and many more; 


FASTER EXECUTION 
Calculation time greatly reduced; 


DYNAMIC FILE ALLOCATION 
Data can be inserted, added, or deleted; 


SPECIAL PRICE: 
For a limited time get MICROSTAT plus baZic 
complete with program disk and documen- 
tation for each for $395.00, save $50.00! 


The MICROSTAT - baZic version requires: a Z80 CPU, 
CP/M™ and 48K of memory. Available formats: 8" SD 
disk or 5%" North Star only. Check with your dealer for 
other formats Also available for: Microsoft's Basic-80™, 
North Star DOS and IBM. For more information, call 


or write: 
ECOSOFT INC. 
P.O. Box 68602 
indianapolis, IN 46268-0602 


(317) 255-6476 


MICROSTAT is à registurad radamark ої ECOSOFT, INC 
бағ ы а tagritered Iradomark of MICROMIKES, (NC 
CP/M тв n registered trademark of DIGITAL RESEARCH 
Basic-BO is а registered trademark of MICROSOFT 


ШІ 
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aging of accounts, personalization for dilterent terminal types. includes АР, AR, 
P.GL, bank sceount monitoring, point-o! sala Tor sales ragisters. Inventory. special 


buyers files, 
SUPERMAILER-Version 3.7--588.50 
SUPERMAILER-Versian 3,7 is a database management system for escambling, 
printing mailing lists and making address labels. Spring is possible by name. zm 


code. and any other user-defined parameter, SUPERMAILER can strip off sub-liste | 


from the master list and may be configured to ons of several disk capacities. 
INFOSOFT CHIROPRACTIC BILLING SYSTEM 
Version 2.0--8500.00 
The INFOSOFT CHIROPRACTIC BILLING SYSTEM provides а ampia manu 
driven billing system for Chiropractic offices with mulbpls practicianers. Tha 
INFOSOFT CHIROPRACTIC BILLING SYSTEM sliows the user 10 view al) treat: 
menis fora pauantin s pivan month, entercipily infomation, list patients, enternew 


[| 


patiente, ап the patient fle, change the description of s Ltrestment. ape the | 


accounts recervabis, marge files. print Табата, print atataemants and audit raporta 
An invenary of services and products may bs kept. А daubass of 2500 patiens 
тау be кері on a single quad diskette, | 
CYNTHIA--$149.50 

CYNTHIA, a databasa management system wih interactive queries allows s 
userdefinable system for craaung order of synthese aut nf chanm. АЛП parameters 
and dais-antry requiaments may be defined by the вит. Each entry Пат may бе 
merged with other similar files. 

EPRINT--$28.95 
EPRIMT sliow the user of the Epson MXBO* full command of the printer 


including comprekxed printing. doubl«strike, and emphasized printing, with user | 


selectable venical and honzonial tabs. 
MSIPRINT--$28.95 

МБІРБІМТ allows the user of the MSI full command of the printer, including 
compressed printing, daublastrike, and emphasized prinbng, with uper ssleciabig 
vertical and horizonte! tabs. ( 

SBAPREP---Version 4,1---8500.00 

SBAPREP, Version 8.) js s complete manu-drivan package ihat prepares ait of 

the paperwork for s Small Businass Administration Joan. 
order from: 


to Single SOURCE Solution 
Р.О.Вох 578, Concord, СА 94522 
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COMPUTERSCOPE 


DIGITAL STORAGE OSCILLOSCOPE 


Features: 


® High Resolution/High Speed A/D inputs 


ө 4 Channel Software Support 
€ Continuous or Single Sweep 
® External Trigger Capability 
® Waveform Storage on Disk 
€ Pretrigger Viewing 

€ Hardcopy Output 


For: 


e Automatic Test and Measurement 


* Laboratory Data Acquisition 
® Transient Signal Analysis 
e Frequency Spectrum Analysis 


25000 س — 


® Digital Signal Conditioning and Enhancement 


Purchase our complete COMPUTERSCOPE package for $3495 
or combine your microcomputer with our APPLESCOPE hardware 
and SCOPE DRIVER software to create a total data acquisition and 


analysis system for only $695. 


APPLESCOPE INTERFACE 


Choose eilher our original dual channel 8 bit 
APPLESCOPE-D2 or our new high resolution 
single channe! APPLESCOPE-HR12 pack- 
ages lor $695 or combine upto 4 APPLESCOPE 
-HR12 circuit cards іп a high performanca 
multichannel data acquisition system. All 
APPLESCOPE interfaces are fully program- 
mable and include our SCOPE DRIVER 
soliware, external trigger adapler and BNC 
input connector. 


The APPLESCOPE-D2 features 


e Single or Dual channel trace 

e B bil A/D converters 

e 3.5 Mhz. Maximum Sample Rate 
(1.75 Mhz. for dual trace) 

e 1024 Sample Memory 


The APPLESCOPE-HR12 features 


e 12 bit A/D converter 

€ | Mhz. maximum sample rate 
e 2048 Sample Memory 

e 4 Channel Soltware suppori 


When combined with an APPLESCOPE inter- 
lace our SCOPE DRIVER software creates а 
turnkey (NO user programming required) 
Digital Storage Oscilloscope including; 


Complete Trace Setup and Sweep Control 
Digital Voltage readout and real time DVM 
Wavelorm storage and retrieval from disk 
Hardcopy (Screen Dump) 
Digital Signal Conditioning 
16,384 Sample Memory 
{ОМА lo Apple Ram under 28 Khz) 
e Waveform Manipulation 
(Scroll, Scala and Offset) 
@ MATH PACK - (Add, Subtract, Invert or 
Multiply input channels) 
e AUTOMATE - User program Interface for 
вазу access lo SCOPE DRIVER roulines 
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Optional data analysis sollware from our 
SCOPE DRIVER LIBRARY may be purchased 
lo make your COMPUTERSCOPE a true data 
analysis instrument including; 


Frequency Spectrum Analysis (a FAST FFT) 
Harcopy (Conlinuaus Strip Chart Record) 
Autocorrelation / Box Car Integration 
Pulse Rate / Frequency Measuremenl 
Post Stimulus Time Histogram 

Time Interval Hislogram 

Signal Averager 


COMPUTERSCOPE PACKAGES 


For ihose persons looking for an alternative to 
expensive dedicated instruments we offer 
complele COMPUTERSCOPE packages 
beginning а! $3495 which includes; 


48K Apple И+ or 64K Franklin Асе 1000 
Disk Drive with DOS 3.3 Controller 

High Resolution Green Screen Monilor 
High Resolution Graphics Printer 
APPLESCOPE D2 or HR12 Package 
Scope Driver Library 

Scope Probes 


Call or write for our free data sheets or better 
yet purchase our comprehensive demonstra- 
tion diskette for $10 lo find out why our 
COMPUTERSCOPE is the stale of Ihe ап Digilal 
Storage Oscilloscope lor the 80's. 


R.C. ELECTRONICS INC. 


5386 Hollister Ave. #0 


Santa Barbara, СА 93111 
(805) 968-6614 
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Peddle 


PL And that couldn't be done with 
8-inch thin-line drives? 

Peddle No. The form factor on that 
design was very, very compact. It 
was designed to sit on the side port of 
a secretary's desk, Remember our 
primary market is Europe, and Victor 
wants to be a factor in that market 
too, and therefore we had to meet the 
latest European ergonomic standards. 
Packaging 5%-inch drives led much 
more easily to that. Typically 
514-imch drives are cheaper by far. 
We believed that we could pack the 
514, and we could get enough capacity 
into that size on the basis of tech- 
niques that we'd used previously. 
And we were able to do so without 
any sacrifice of system reliability. In 
fact, we have a more reliable system. 
We've done some tests on alignment. 
We're less sensitive to alignment 
problems than normal 48-tpi (tracks 
per inch) drives. 


PL 1 had the machine for several 
months, longer than 1 intended, for 
several reasons, [ tried to do things 
with huge files to cause problems, 
and I haven't been able to generate a 
single disk error. So I'm convinced, 
Peddle Yes, if you look at the way 
we've done it, the systems concept is 
much more inherently reliable. We've 
got a very tuned phase-locked loop, 
which we're operating very effective- 
ly at a single frequency, but we have 
none of the normal droop and signal- 
to-noise problems that most disk 
drives have because we're really 
recording at constant density all the 
way across the disk. 


PL The constant linear speed is a 
factor too? 

Peddle Right. The combination of 
the phase-locked loop and the con- 
stant linear speed is unique. 


PL In order to include these two 
characteristics, did you have to 
design your own disk-controller 
board? 

Peddle Perhaps, but quite frankly, 
the system is optimized for cost as 
well as performance. We get higher- 
capacity disks and higher-resolution 


Hayden’s prime... 


r 45554 The BASIC 

Ф Conversions Handbook for 
Apple'M, TRS-B07TM, and PET™ 
Users (Krain Hank) A complete guide to 
canverting Apple If and PET programs In 
TRS-80, TRS-80 and PET programs to 
Apple Il, and TRS-80 and Apple II 
programs to PET. Equivalent commands 
are listed for TRS-80 BASIC (Model 1. 
Level 1). Applesoft BASIC. and PET 
BASIC. as well as varialions (or TRS-80 
Model I11 and Apple Integer BASIC, Alsn 
describes varialions in graphics 
capabilities. $8.95 


D «5108 Basic BASIC: An 

y e Introduction lo Computer 
Programming in BASIC Language, 
2nd Ed. |Соап) Over 100 sample 
programs present the essential slatements 
al BASIC. Each new language statement 
or capability is clearly explained at the 
time it is first used in в sample program. 
Every section is [allowod by practice 
problems; solutions to even-numbered 
problems арренг in the lexi and the 
remainder in the separale Teachor's 
Guide. $12.95 Teacher's Guide, #5108, 
$1.40 


e (5855 Advanced BASIC: 

€ Applications and Problems 
(Coan) ..a useful textbook to 

the student in a follow-up course, or the 
programmer acquiring BASIC as his 
second or third language... well above 
average." Data Processing Digest. 
Advanced techniques and applications, 
inchiding coordinale geometry. 
sequences and serias, polynomials, 
graphing, simulations, and games, $12.75 


Appie ts a registered trademark o! Apple Computer 
Company, Inc . TAS-80 is a registered trademark of 
Radio Shack, inc , à division af Tandy DOR 
PET (4 a cegisterad trademark ol Commodore 
Business Machines: none are alliliajed with Hayden 
Gook Company, Inc. 


© —— 


Order Today 


р 


at your local 


Mail to: 


Dept. «BY NZ 

Hayden Book Company, Ine. 
50 Essex Street 

Rochelle Park, N] 07662 


Method of payment: 


4 25760 BASIC From the 

€ Ground Up (Simon) Exglores 
compulars and the BASIC language 
simply, withoul requiring the reader to 
have a heavy mathematical background, 
Covers one version of each of the BASIC 
slataments and points out varialians. 
Includes exercises and problems, a 
glossary, and a summary of BASIC 
stdlaments. $12.95 


#5704 The BASIC Workbook: 


5 € Creative Techniques for 
Beginning Programmers |Әгһотпап) 
An intraductiun 10 BASIC using 20 key 
commands and statements. Students 
quickly discover how many problems сап 
be solved and how many workable 
algorithms can be constructed. Students 
master the fundamentals of BASIC 
through discovery rather than exposition. 
58.85 


[ иә Ii IERI E NE I E Г в ана ана иа кие она «мн D ин шер ана ана нн тән тән Ын шыр бын на ааа жен ш һә 
Please send me the lemia) indicated beluw by code number. 


| pe pw 


ІГІ ата ior completely satisfied. t may celurn the book(s 
undamaged within 70 days for a complow refund 


O My check or money arder is DU 
or order by phone enclosed. бк 
1-800-631-0856 Please charge to my: 
Dept. *BYN2 C Visa C MasterCard City 
In New Jersey We pay postage and handling. Visa MuslerCard i 
(201] 843-0550 ext. 382 
-— (0S Bignature | 
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Residents of NJ und CA add sales lax 
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43752 Using Microcomputers 
€ in Business: A Guide tor the 


6 


Perplexed (Veit) Essential background 
briefing for any purchaser of micro- 
computer systems or saftwarn. In a iasi- 
moving siyle, without the usual buzz- 
words and technical jargon. Veil answers 
Ihe most often asked questions. $10.95 


< (0761 BASIC Computer 

® Programs in Science and 
Engineering (Gilder) A collection of 114 
ready-to-run BASIC programs for the 
hobbyist unt! engineer— programs for pear- 
forming statistical apernlians such as 
means, standard deviations, curve-filting, 
and interpolation: programs Ihat design 
antennas, lilters. altenuators, malching 
networks, plotting, and histograms, All 
programs have been lasted and are fairly 


universal. $11.95 
S (5154 BASIC Computer 

€ Programs for the Home 
(Sternberg) Over 75 practical home 
application programs useful 10 the navice 
or experianced computer owner in 
increasing the usefulness af any home 
computer. Each program is documented 
with a description of its functions and 
operation, a listing in BASIC, n symbol 
table, sample dala, and sample output. 
$11.95 


9./10. 2°... 


Programs for Business, Vols. 1 & 2 
(Sternberg) An invaluable variety of 
applicalion programs ta make your 
microcomputer pay far itself as soon as (1 
enters your office. Each program is 
documented with a description of its 
funclions und operation, a listing in 
BASIC, a symbol lable. sample data and 
sample oulput. 

45152, VOLUME 1, $12.50 

New! #5178, VOLUME 2, $13.95 
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Exp Date 


Prices subject to changE 
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Peddle 


screens, We consider our forte to be 
systems design. That's what we 
are—systems designers, systems ar- 
chitects, as opposed to just logic peo- 
ple. We have a mixture in our com- 
pany of big computer people and 
microcomputer people, specifically 
for the purpose of doing a better job 
of systems architecture from the top 
down, 


PL Why did you use the 6522 
parallel 1/O chips for the disk-con- 
troller board and other input/output? 
Specific design virtues? 

Peddle Yes, basically. We used 
them for some things we do with 
printers and particularly for our 
parallel ports, Look at the way we did 
our [EEE or printer port. We needed 
to have the ability for our I/O devices 
to be glitchless when we change states 
and directions. Intel parts aren't. 
Motorola parts and MOS Technol- 
ogy parts are, because we designed 


them that way. By the way, І used 
Intel parts to begin with. Had to 
redesign, 


PL Why did you choose Group 
Code Recording [a technique of com- 
pressing data by squeezing out zeros] 
as a method for increasing disk- 
storage capacity? Were there other 
options? 

Peddle No. We proved to ourselves 
long ago that Group Code, with the 
higher bit densities and the kind of 
recording scheme we had, gave a 
much more reliable recording. It's a 
question of reliability as much as it is 
higher capacity. 


PL Is the encoding itself done in the 
BIOS [basic input/output system]? 

Peddle Мо, its done in the disk- 
controller chip that does the speed 
control, and yeah, there's a small 
amount in the programming. The 
system is really a combination of 


NISS... 


micro- and multiprocessing, if you 
will. Some pieces of the stuff are done 
in the chip itself. Some of it's done in 
a ROM [read-only memory] that's 
outboard—it's currently being im- 
plemented into a gate array—and 
some of it's done in the outboard 
micro that's in the controller. So it's 
—] don’t like to overuse the term 
“systems design," but in fact that's 
what it is. It really is a totally in- 
tegrated design. You partition pieces 
of it but the focus is constantly ar- 
chitecture. 


PL The high-resolution monitor is 
one of the computer's most striking 
features. A lot of computers now 
have separate RAM for the screen. 
Your computer has some screen 
RAM, but it also gives the monitor 
access to main memory. Why did you 
choose that approach? 

Peddle First, cost. Second, pro- 
gramming ease—the ability to move 


Your Source of Business Planning 
and Forecasting Software 


NISSCAST™ 


NISSCAST is a sophisticated financial 
program and the first forecasting 
software for personal computers that 
incorporates seasonal adjustments. The 
exceptional structure of NISSCAST 
allows you to perform seasonal adjust- 
ments on the historical data and view 
results with the graphics option. 


DEALER INQUIRIES INVITED 


NATIONAL INTEGRATED SDFTWARE SEAVICEB, INC. 
8800 East Arapahoe Road, Englewood, Colorado, 80112 
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PERSONAL COMPUTER 
SOFTWARE SUPPORT SERVICE 


NISS offers one full year of support 
service for each program acquired from 
the company. This unique service pro- 
vides you with direct access (о the NISS 
staff of professlonals who will courte- 
ously help solve software problems on 
your personal computer. Support ser- 
vice agreements are also available for 
business planning and forecasting pro- 
grams acquired through other sources, 


TOLL FREE HOTLINE 


Call NISS now at 1-800-525-SOFT for 
your free software catalog and for infor- 
mation on our unique support service. 
You won't be left "friendless" once you 
license software from NISS. 


. NISS supports its software when it is 


used on Apple 11 plus, [BM Personal 
Computer and TRS-80 Model II personal 
computers. 


Maximize your productivity and profit 
from a relationship with NISS. 


NISS is а registered trademark of National Integrated 
Softwar Services, Inc. 

Apple ЇЇ plus із в trademark оѓ Apple Computer. Inc. 
[BM Personal Computer is a trademark of Interna- 
Чопа) Business Machines, Inc. 

ТЕ5-80 Mode! Il із a trademark of The Tandy Cor- 
poration. 


1-800-525-SOFT 


In Colorado (303) 694-1994 
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TO MAKE YOU 
OUT — SAY IT WITH... 


If your graphics package has these features: 
ead OF IMPLEMENTATION 
"GRAPHIT" - menu driven, user friendly, charts and graphs. Data easily edited. 
b. "COMMAND FILES" - Free form ASCII command files or keyboard input. Build - 
them with BASIC, PASCAL, WORDSTAR, SUPERCALC, etc. 
“REL file" attachment to compiled programs. 
d ALL methods are compatible and may be mixed. 
CHOICE OF MACHINES 
а. MICRO - 280, 8085, 8080, with CP/M. 
b. MINI - РОР11 
€. MAINFRAME - compatible with CALCOMP and other programs. 
WIDE CHOICE OF GRAPHICS HARDWARE 
a. PEN PLOTTERS, HIPLOT, H.P., TEKTRONIX, WATANABE, home duty, | 
b. DOT MATRIX PRINTERS: EPSON, ANADEX, DATASOUTH, С. ITOH, OKIDATA, 
IDS, NEC, etc. (all with MAXIMUM resolution). 
c. WORD PROCESSING PRINTERS: DIABLO, NEC, QUME 
d. CRT SCREEN DEVICES: TEKTRONIX monochrome & color, SCION, APPLE |! 
SYMBOL GENERATION: Choose the standard DRAFTING or CARTOGRAPHIC style or 
the omate character sets (Old English, Complex style, etc. — using the HERSHEY 
formats). Specify your own character set. Unlimited size, and/or rotation, left/right/center 
justification, subscripts, superscripts. 
COLORS: Up to 256 simultaneous colors, as available to the hardware. 
BARCHARTS: Vertical, horizontal, rotated, single bar, grouped or stacked for compari- 
son, negative and positive values, annotation and number of items - no practical limit, 
include logos, overlays, etc. 
PIE CHARTS: Specified size and placement, colored and/or “exploded” segments. Seg- 
ment notation automatically rotated and placed, values automatically scaled to 100%. 
X-Y LINE GRAPHS: Automatic axis calculation, automatic scaling, linear and/or logarith- 
mic, with or without grids, tic-mark notation - integer, floating point, alphanumeric, may 
be rotated from the axis. Line type - "plain", point-marked, or points only. Maximum X-Y 
values - no practical limit. 


PLOTWARE-z for 
MICROS. 


CP/M APPLE Il 
(softcard) 


EXTERNAL GRAPH DATA: ASCII files, scaled or non-scaled, ROTATED, ZOOMED, Complete 

DIMINISHED, and/or ENLARGED. No practical maximum size. Modules: $399 5299 

CHANGING DEVICES: All devices appear exactly the same to iha system. All are routed 

through a routine that provides maximum resolution for the particular device used. GRAPHIT/ 

Multiple devices allowed. MAND 

NEW DEVICES: implement a new device very simply with the "plotter compiler" included COM AN 

which ee the parametric specification of most devices. You may include your own File only 5199 $179 
river routines. 

INSTALLATION (CP/M only}: Menu driven software puts it into your machine. Compiler 

LICENSE AGREEMENT: One time cost, single machine llcense. Modules only $249 $199 


SOFTWARE SUPPORT: One year free update service. 
MANY APPLICATION PROGRAMS: 3-D graphics, scientific and engineering programs, | 
WIRELIST/PCB 


You have a large, mainframe computer 
or you have PL TWARE-z. 


. THE ENERCOMP 
0009000909000 COMPANY 


РО. Box 28014 
Lakewood, Colorado 80228 
(303) 988-1648 


Also Available Through 


WESTICO 


The Software Express Service 
25 Van Zam Street * Norwalk, Connecticut 06855 


(203)853-6880 * Telex 643788 
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Not: | business 
And weVe got the 


As you know, one picture is ЖЕКЕ 
worth a few thousand numbers. | 
As you may not know, | 
Apple® Business Graphics 
software can generate more | 
types of pictures, іп more | 
colors, using more data than | 


any other graphics package. 

So you not only get the usual 
bar graphs and pie charts. You f | — | ; 
also get unusual bar graphs f хғу Gales Performance 
and pie charts. Sophisticated | алу етене Ұй 
line and area graphs. Even ж enne 
scattergrams. All teamed with Е M qp 
extremely useful and powerful — € f empvover-1-J 
features— exploded views, — ЛЕНИН 
unlimited overlays, floating | жо, 


titles and more. 


Apple — VisiIrend/ pfsGraph 
VisiPlot 


Graph Types 

line Yes Yes Yes TMOLYITEIL SALES PERFORMANCE 1981 

Vertical Bar Yes Yes Yes 

Horizontal Bar Yes No Na 

Side-by-side Bar Upto4 2 4 

Pic Yes Yes Yes 

Partial Pie Yes No No 

Scattergram Yes Yes No 

Curve Fitting 5Kinds 1 Mone 

Duta тх (Мах) 3500+ 645 36 

Plotter Virtually None H-P7470A 

Companble Any Only 

Compatible Разса] BASIC pfs 

File Types BASIC VisiCale — VisiCalc 
VisiCalc 

Math Functions Yes Yes No 

Available Colors 6 4 4 


Apple Business Graphics x available far both the Apple ЙІ andl Apple Ш 
c теңі important, with our 
+ 3 а 
graphics package youll find 
) i 
more ways to see what you're 8 


doing. On the monitor of your ` 
choice. And on virtually any 0 c-—B -n 
printer or plotter on the market. WE 9$ 
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Euri are alike. 
es to prove It. 


Even on transparencies and 
slides (by combining Apple 
Business Graphics with pack- 
ages like Screen Director” and 
Target Image Maker"). 

All of which makes for more 
presentable presentations. 
And more revealing market 
analyses, forecasts, budge 
stock trends, business тв or 
customer Didier 

Or the information of your 
choice from the files of your 
choice. Be it VisiCalc’ Pascal, 
DIF or BASIC. 

We could easily tell you more. 

But wed rather show you 
more. In person. Át any of our 
over 1300 full-support dealers 
(they also offer - 

а vast library Кк» Graphics 

of other quality 
software distrib- 
uted by Apple 
for Apples). 

So pay one a 
visit. And find out how easy 
it is to turn a sea of data into 


data you can see. 


The most personal software. 
Cali (800) 538-9696 for the қала of the "rv ха МАЛИК dealer 


hearest yeu, at for information гера through our 
Natur " Account Program 1А Cotten (800) ái 622.0238. Or write 
Apple Compur Inc , Advertising and Promotion Dept., 20525 Marani 
Ave., Cupertino, CA 95014. 

Screen Director i5 а vrademask of Business Professional Software. Inc. 
Target image Maker is a rrademark of Comshare Target Software. VisiCalc 
kí 3 registered! ttaderark of Умар. 
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Peddle 


memory around for some of the high- 
resolution kinds of things we do. 
Third, it’s a trade-off. You can use 
character graphics part of the time 
and give yourself back about 40K of 
memory. If you want to go into high- 
resolution mode, you give up that 
memory. So it’s an architectural deci- 
sion. The only memory we have out- 
board is there because for timing pur- 
poses we needed another memory. 
We're already really doing a 32-bit 
fetch for the screen right now. We 
needed some parallel memory in 
order to be able to do that. 


PL Why the Hitachi 46505 CRT- 
controller chip? 

Peddle It’s а third-generation 
computer. Therefore we were looking 
at a state-of-the-art product that was 
just coming out. Look at what we did 
with the CODEC [coder-decoder for 
digitized voice]. Look at what we did 
with the communications chips. We 


were looking for the thing that was 
the best product at that point in time, 
even though the price was high, 
because we felt that we didn't want to 
redesign later. So we went with the 
best ICs we could get, under the 
assumption that the price would 
drop. 


PL For the RS-232C serial ports, 
you chose the 7201 programmable 
communications chip. 1 know one 
programmer who's been singing its 
praises as something to use in writing 
communications software. But why 
that particular chip? 
Peddle We felt that you needed a 
channel of synchronous communica- 
tions. The 7201 gives us two chan- 
nels, totally under program control. 
I want to contrast what we con- 
sider different in the third generation 
from the second generation. Second- 
generation computers were basically 
ROM-based machines, right? They 


were designed to power up, run, and 
go. They were designed to be used by 
fairly trivial programmers to write 
simple programs. What we discov- 
ered was that al] those architectures 
kept getting in the way of the more 
sophisticated programmers, On this 
machine, we felt that almost all pro- 
grams would be written by sophisti- 
cated applications programmers, and 
you would have a higher level of 
operating languages апа utilities. 
And, therefore, we wanted to make 
the machine absolutely as soft as we 
could, so that programmers could 
just get in and do anything. The 
keyboard is an example of that. The 
whole concept of the keyboard is to 
allow universal configurability by the 
programmer so that you can have a 
machine that is so personalized that 
the user buying the product believes 
he is buying a unique product. What 
he’s really buying is a general-pur- 
pose piece of hardware, which we 


DELTA'S 


#4 


SALESPERSON 


"The Business Computer That Sells Itself” 
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жет | 
MICRO- 
TIMESHARING 


"The Marketing Trend 
of the Future" 


Delto Micro-Timesharing is с unique 


new opproach to computer retailing 
that utilizes the Delta-64 user distrib- 


uted processing network system. 
plus instructional video cassettes. 
The Deito DP-Net allows 

potentiol customers hands on use of 
o Delta system in their homes or 
businesses (Ма modern). 

Once installed, the Delta does the 
rest. With its speed, reliability and 
user friendliness, the Delta is a sure 
bet to win customers Over. | 


Look into Delta's Full Line 
of Business Computers Today. д 


| Ё | 
DELTA ғ 
A PRODUCTS / | 
INC. A со 
© 
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ton Beach Р 
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(714) 898-1492 ! P d 
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WITH THE BRIDGE ЗС COMPUTER. 
Develop two programs for the time of one. 


Does this sound too good to be true? Just fill your tank with the 
BRIDGE 3C Formula for SPEED and shift into “overdrive” with 
your BRIDGE 3C Compiler System. Leave the others behind, let 
us provide you with the fuel for higher productivity. How? 


3C SPEED = 256k + MEMDSK + Cache BIOS + Compilers 


If you are a software developer and need a powerful computer 
then you'll understand. Our new fully integrated BRIDGE 3C 
System includes 256 dynamic RAM memory, MEMDSK (a 
memory disk emulator) and Cache BIOS, two major operating 
system enhancements. To complete the formula add the 
PASCAL/Z, C and a completely structured FORTRAN compiler. 


Execute your compiler work out of memory. The components of 
3C SPEED allow your files to reside in memory after your first 
run so that with your second run you move from one area of 
memory to another, rather than from disk to memory. 


Compile at 3C SPEED and... 
* minimize disk access time 
° cut disk wear dramatically 
е see your productivity increase immediately 


And now BRIDGE Computer Company also allows you to ex- 
press yourself “graphically” with our high resolution PLOTPAK 
graphics package designed to run on CP/M systems. Source code 
is available for al] BRIDGE Enhancements. 


Integrated hardware consists of: 
InterSystems mainframe including . . . 


е 6MHz Z80B CPU with memory management 
е 256k RAM memory (expandable to 1Mbyte) 
e Disk drive options: 
two 8° or 525” disks (single & double-sided), 
ог 8” or 5* hard disk (expandable to 40 Mbyte) 
* Televideo model 925 ог 950 terminal 


Youll also want to inquire about our 8086 upgrade. 
Circle 59 on inquiry card. 


Unique Software consists of: 


е CP/M 2.2 enhanced by Cache BIOS performing disk 
buffering, and MEMDSK, the disk emulator. 

* Operating utilities and diagnostics. 

e FORTRAN-80 Compiler with BRIDGE-Enhanced library. 
Easy-to-use file manipulation subroutines and functions. 

e Aztec C П Compiler with BRIDGE-Enhanced library. 
Generates assembly language source code. 

е PASCAL/Z Compiler. Generates efficient ROM-able and 
reentrant code 


Options consist of: 

e» System calendar, 3 interval timers, one additional serial port, 
and a 9511 Floating Point Processor with complete software 
interface. 

e EPROM development package including programmer, 
emulator and unique dual port memory for emulating 
2716's, 2732's апа 2764s. 

ө Hardware and software drivers for 16 channel A/D convert- 
ers (30kHz throughput) and 4 channel D/A converters. 

e EASYPAK, math library including vector and matrix 
operations. 


Run your stream of needs under our "BRIDGE" and move to a 
high performance 3C Computer System. For complete informa- 
tion and prices, call us at (617) 244-8190, circle the reply number 
or write today. 


3C, MEMDSK, PLOTPAK, and EASYPAK are trademarks of BRIDGE 
Computer Company, Division of Sea Data Corporation. Cache BIOS and 
Pascal-Z are trademarks of Ithaca InterSystems, Inc. КОКТКАМ-60 
trademark of Microsoft. AZTEC C Il trademark of Manx Software Systems. 


F "ESFAIDCSES 


| | à 1 Computer Company 
DIVISION OF SEA DATA CORPORATION 


ONE BRIDGE STREET NEWTON, MASS. 02158 U.S.A. 


built, and a very sophisticated, spe- 
cialized piece of software written by a 
creative programmer who's solving 
that particular problem. But if those 
are married and properly packaged 
and presented to a user, he'll believe 
this machine is tailored for him, 
whereas you couldn't do that with 
products from the previous genera- 
tion. 

So the whole idea was to put 
enough hardware in the machine— 
the communications chip, pro- 


grammable data rates, and so on—to 
stay out of the programmer's way. 


PL І guess there's no reason why the 
keyboard couldn't be switched to a 
Dvorak format? 
Peddle Absolutely. Whatever you 
want. Have fun. 


PL Is anyone doing it yet? 

Peddle No, we haven't seen 
anybody do it, but we're already sup- 
porting 31 different keyboard styles. 


Our New 2000 Series Solves 
Them...5 Ways! 


1. EASE OF DATA ENTRY 


Enter data Into your personal computer 
by simply marking standard cards with a 
pencll. No special training needed. The 
2000 Series even reads pre-printed data 
and punched holes. 


2. USER FRIENDLY DESIGN 


The 2000 comes with 2 differant inter- 
faces: an Intelligent interface for the Ap- 
ple and an RS-232C. Both models simplify 
usar software by converting card data 
easily to one of 4 different modes, or any 
combination of them: ASCII, Card Image, 
Quick Program and Self Programming. 
есері your programming tasks quick and 


3. AUTOMATIC FEED 


The 2000 Series reads up to 60 cards per 
minute, automatically! Jusi load the 
feeder tray and the 2000 does the rest. 
Cards can vary In length from 5 to 12 in- 
ches, and each one can contain up to 128 
columns of data. 


4. LOW COST 


Thecost, including a choice of Interfaces, 
is only $1595. Compare that to keypunch 
or compuler terminals, plus the expense 
of operating them. 


5. RELIABLE OPTICAL SENSOR 


State-of-the-art fibre optics "read" each 
card rellably and accurately, wilh a 
single, long-lasting bulb providing the 
light source. 


S0, to quickly solvo your data entry pro- 
blems, put in your order now for a new 
2000 Series. It's ideal for education, 
medical, business, and a host of other 
computer applications. 


And remember... whatever your neads, 
Chatsworth Data still offers the Industry's 
largest selection of card readers. Writa or 
phone for completa details...1oday! 


CHATSWORTH DATA 


C C F3 EL oR А-Т" сыгы 


20710 Lassen Street 
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Chatsworth, California 91311 


Phone: (213) 341-9200 
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We intend to support as many key- 
boards as people want to create. 


PL The 8048 microprocessor seems 
to be a popular choice for keyboards, 
but its really а general-purpose 
microprocessor isn't it? What suits it 
especially to scanning and sc on? 
Peddle It's available from Intel, 
and it's quite reasonably priced. You 
know, there are a couple of others 
that were probably equally doable, 
but [ think the answer is really that 
it's an Intel product. 


PL What applications did you have 
in mind for the CODEC voice 
capability? 

Peddie [It's our belief that machines 
in the business environment are going 
to have to become increasingly user- 
friendly. That's the reason for the 
high-resolution screen. If we could do 
it, voice input would be in the prod- 
uct right now. It will be if it ever 
becomes available. You could buy a 
Datsun 280 ZX that has a pretty voice 
to tell you the door is open. You're 
going to be able to buy a refrigerator 
that will talk to you before long. We 
believe voice is the competition that 
the Japanese have chosen for the next 
generation of consumer products. We 
feel that the use of the voice to per- 
sonalize training, to interrupt for 
electronic mail, is something that will 
be required by customers in the near 
future. High-resolution graphics on 
the Apple II showed us something 
about what this marketplace is all 
about. On the PET, we put in 
character graphics because it was 
cheap and it was available. We won 
design awards with the PET character 
graphics because the average pro- 
grammer could jump all over them 
and was made happy quickly. In the 
long run, the Apple graphics won 
because more creative programmers 
could do more with that product, to 


| the point that we felt that a next- 


generation product couldn't not have 
high-resolution graphics. We think 
voice fits the same category, that by 
making it available, we will have a 
whole generation of programmers 
start to use it. 


You know, we showed the concept 
of what I consider to be the first per- 
sonal computer to the financial com- 
munity. The first announcement and 
demonstration was in New York in 
early 77. People said, “Why do peo- 
ple buy these things?" Kind of a 
funny question. [ answered them with 
Edison's concept about the electrical 
industry: "What use is a baby?" 
Okay? And in fact, 1 think my im- 
plied prophecy was correct. Fun- 
damentally, we're at that stage with 
voice. People will find a use for it. 


PL What part of the design of this 
computer gave you the most satisfac- 
tion? 

Peddle [Laughs] Making the com- 
pany happen, for me personally, 
because | got a chance to do only a lit- 
tle bit of the design work this time. | 
did less on this computer than any of 
the things I've done over the past few 
years. I think the fact that we met ali 
our goals, achieved all the things that 
we set out to do. This is the most 
sophisticated product that has been 
done in this kind of a marketplace. 
We had to bring together several 
talents who had not worked together 
before, Making all those talents come 
together—the guys that understood 
IBM-compatible communications 
along with the guy that designed the 
VIC-20. There's a lot of space be- 
tween those people. Bringing them all 


together was satisfying, So ] guess the | 


answer to your question about the 
most satisfying part of the design of 
the computer was "none of the 
above." 


PL What do you think general- 
purpose business microcomputers 
will be like two years from now7 
Peddle Network, Lots of memory. 
Very, very hard-disk-oriented. Sold 
through a different channel from that 
which the current marketplace is 
mostly being sold through. 


PL What sort of channel do you 
see? 

Peddle I think that you're going to 
see more use of the mixture of direct 
and pseudodirect sales. I think you're 
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Government Sales 


7023 Little River Tnpk. 
Call 703-750-2632 


Annandale, VA 22003 


TeleVideo Users! 


Single Key Access to 46 WordStar® Commands 


The TV1000 is Designed for the 
925,950, Intelligent I and 802. 


MAKES WORDSTAR A DREAM TO LEARN & OPERATE 


Features: 

46 single key stroke commands, 
faster cursor and keyboarding, 
user oriented command selection 
& location — soft switch activates 
the enhancement with no loss of 
TeleVideo attributes, 


Includes: 
46 replacement key caps 
Replacement Rom 


Introductory Price: $150 
(Good until 12/15/82 reg. list $185) 
40 Pin Inserter/Extractor set $15. 
California Res. add 632% Tax 


DEALER INQUIRIES INVITED 


Word TechSystems 


953 Mountain View Dr. Suite 114 
Lafayette, California 94549 
(415) 254-7747 


TRADEMARK WORDSTAR MICROPRO VISA/MC/COD 
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The Grappler+ Features: 
е Dual Hi-Res Graphics + Printer 
Selector Dip Switch * Apple 111 
Compatible* * Graphics Screen 
Dump Inverse Graphics 

o Emphasized Graphics » Double Size 
Picture * 9D? Rotation е Center 
Graphics * Chari Recorder 

Mode * Block Graphics * Bell 


Completely Redesigned. 
Now, the Grappler +. 
The original Grappler was the 
first graphics Interface te give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler+ with Dua! Hi-Res 
Graphics adds flexibility with a 


side-by-side printout of page 1 ACTUAL APPLE |І PRINTOUT USING GHAPPLER AND EPSON MX10O Control • Skip-over-pert e Left and 


and page 2 graphics. With the, Right Margins * Variable Line 


Length * Text Screen Dumpa. 


The Grappler + also works with 
Pascal and CPM. 


The Grappler - Interfaces with 
the following printers: 
* Anadex * Centronics * Datasouth 

* Epson* * * NEC * C-Itoh • Okidata’ ° 


The original Grappler is available (оғ 
„ 105 460, 560, Prism, Microprism. 


Interfacing the Grappler+ to а 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple® Printer 
Interface made. And, the 
Grappler + is Apple Ill compatible: | 


The Imitations are many, so 
insist on the #1 Apple Graphics 
interface on the market. insist 
on the Grappler+. Available 
now at most Apple dealers. 


| 7) Orange Micro 


3150 E. La Palma, Suite б 

Anaheim, Catltornia 82806 

(714) 630-3820 

addifional softwor. гут, Foreign Dealer inquiries Welcome TX183511 CSMA 


“Requires 
ا‎ riphíca Orr 
— М " СРМ rs a registered trademark of Digital Research, inc 
Orange Micro, Inc. 1982 Apple is a registered trademark of Apple Compular, Inc 
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going to see a lot of follow-on selling. 
More service-oriented kind of selling. 
1 think you'll see computer retailers 
change into people who are more 
market-focused. I think you'll see a 
lot more vertical markets. Some of 
the people that others think of as 
more traditional] retailers are going to 
focus more and more on selling this 
product in a packaged kind of way. Î 
think you'll see dramatic changes in 
point-of-sale presentation. I think 
videodisc will be very important in 
both applications and point of sale. 


PL What do you think home com- 
puters will be like two years from 
now? How many of them do you 
think will be around? 

Peddle Luckily, millions. I think the 
market for computers split two years 
аро. I'm going to define two major 
segments, and there's a smaller mid- 
dle segment. One major market seg- 
ment is the throwaway computer, the 
concept that the Sinclair (ZX81] 
epitomizes—the kind of computer 
that nobody should buy but every- 
body does. Truly disposable. You get 
the VIC-20, the TRS-80 Color Com- 
puter kind of thing, which has mean- 
ing and usefulness in terms of com- 
puter literacy, games, some form of 
that kind of activity. And then you 
get the more serious, third-generation 
computers that are really aimed at 
solving problems. They're big, 
they've got enough disk capacity, and 
hooked together they really attack. I 
think what's happened is the guys 
who started this market find them- 
selves in the middle. They're not 
powerful enough to compete with the 
higher-end guys, and they're too ex- 
pensive to compete with the low-end 
guys. Other than the education 
market, which I consider to be a very 
specialized market and which I expect 
Atari to dominate—in this country at 
least, because they've got some real 
strong leads in that area—I think 
you're going to see a real dropping 
out of what I call the middle-range 
computer buyers. You're going to see 
a lot of stuff under five hundred 
dollars, and a lot of stuff in the three- 
to five-thousand-dollar price range, 


and relatively little in between. 


PL Looking at the other end of the 
microcomputer market, how much 
do you expect the superchips, like the 
Intel 80286 and the National Semi- 
conductor 16032, to cut into the mini- 
computer market? 

Peddle I'm going to not answer the 
question but give you an answer as to 
what 1 think is happening to the mini- 
computer market, I've been a dis- 
tributed-intelligence fan and dedicat- 
ed to making that marketplace hap- 
pen since 1967, working for General 
Electric and for several companies 
that were really all distributed. I 
think І made a contribution to that 
marketplace, | think the minicom- 
puter represented, at the beginning, a 
first step in distributed processing. I 
think the microcomputer companies 
are, in fact, representing the next step 
in that. And I think networked micro- 
computers are, in fact, a new prod- 
uct. Now, the question is, what 
benefit do 1 get out of a 32-bit 
machine? If I get a bigger language, 
better memory management, those 
kinds of things, code that ! need to 
move from some other place, sure, I'll 
have that. But in fact, if you look at 
the number of new programmers and 
the number of people who have the 
opportunity to really crank out user- 
friendly and very meaningful pro- 


grams, ! think that's the most exciting | 


thing about the microcomputer mar- 
ketplace. It's not a given that the kind 
of programming that has ta-be-done 
to make computers usable by people 
has to have that 32-bit power, Price 
drives people. Software availability 
drives people. But ] think that the 
mainframe step-up in function is less 
important than what we do with 
databases, for instance. Does one of 
those micros make the generation of 
very powerful back-end database 
processing possible? Then it's very ex- 
citing. 


PL So you think multi-user systems 
are going to fade away in favor of 
networking? 

Peddle I've believed that for a long 
time, 


PL Will multitasking, then, be ап 
essential feature in single-user sys- 
temsT 

Peddle I think so. Just to run the 
networks and to do local spooling 
and all of the things that you want a 
computer to do, À computer should 
do what you want it to do. If it's 
capable of doing several things at one 
time and not slowing me up, it ought 
to do those things. 


PL Without regard to the limits of 
current technology, what features 
would your own dream-machine 
have? 

Peddle Voice in. Video messaging. 
A total product that allows me to 
work anywhere in the world and 
communicate with others anywhere 
in the world and with databases any- 
where in the world. 


PL Portable? 

Peddle Both. One in my office and 
one in my briefcase and maybe one in 
every hotel room. | really want to be 
able to talk to them. I want to have 
all kinds of my own private storage. 1 
want to have access to a worldwide 
network of storage. 


PL What competitors do you fear 
more, the small start-up companies 
with venture capital or the big com- 
puter companies? Is the time past for 
tHe small company? 

Peddle I felt that we were the last 
venture-capital start-up com- 
pany—we're not venture capital, 
because we're funded by Kidde, but 
that was alternate venture capital. 
Fortune seems to be trying to prove 
me wrong. Grid does also. Grid has a 
specialized product. If we're not the 
last, Fortune is, in my opinion. The 
minicomputer company that I fear 
the most is DEC. The big computer 
company I fear the most is IBM, The 
third company I fear the most is 
whichever Japan decides to let be the 
winner, 


PL You think they'll decide that? 
Peddle 1 think if they don't, they 
won't beat either of the other two 
guys.B 
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JETSET, for those of you whose 
fantasies include manning a perilous 
flight, offers the adventure of fly- 
ing—minus the jet lag and the risk. 
With the Jet Simulator Electronic 
Trainer (hence JETSET), you'll 
maneuver an aircraft through the 
three stages of flight—takeoff, cruis- 
ing, and landing—in less than ideal 
conditions. The program, which runs 
on the TRS-80 Model II, uses the key- 
board and screen to make a personal 
computer version of a commercial 
flight simulator. You and the con- 
trols, of course, remain firmly 
planted on the ground. 

I designed JETSET with three 
criteria in mind. I wanted it to be 
technically sound and complex 
enough to require a certain amount of 
skill and judgment at the keyboard. 
Above all, I wanted the game to hold 
the player's interest by presenting a 
challenge. To make JETSET a realistic 
simulation, everything the pilot does 
in this program must be coordinated 
with an instrument panel displayed 
on the computer screen. In addition, 
the pilot must follow the actual pro- 
cedures required when flying in near- 
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JEISET 


Eugene 5zymanski 
693 Rosedale Rd. 
Princeton, NJ 08540 


zero visibility. A plane flown in such 
inclement weather must proceed ac- 
cording to Instrument Flight Rules 
(IFR) established by the government, 
and the pilot must be specially trained 
and certified to fly on instruments. 
This information is incorporated into 
the JETSET program. 


Instrument landing is 
the most complex part 
of the simulation. 


JETSET, which is written in 
TRS-80 Model II BASIC, requires 
about 27K bytes of memory after the 
language is loaded. (See listing 1.) 11] 
begin by describing how JETSET 
works and follow with a descriptive 
series of flight lessons. 


Computer-5imulated Flight 

The JETSET program lets the pilot 
activate the control surfaces of the jet 
aircraft, adjust engine thrust, and 


tune navigational radio equipment by 
pressing a set of keys. (See table 1.) 
The program responds to the key- 
press commands by adjusting aircraft 
attitude to match the control surfaces 
and updating the instrument panel 
display every four seconds as the tra- 
jectory of the jetliner is tracked 
through space by the computer. 

The jet instrument panel gives the 
pilot all the flight information he 
needs to take off, navigate, and land 
an aircraft using standard flight pro- 
cedures and the radio facilities estab- 
lished for modern-day flying. The 
panel functions reveal what the air- 
craft is doing and where it is located, 
so that after a short period of training 
the pilot knows instinctively how to 
scan and interpret the panel data. 

Position tracking, a vital ingredient 
in the simulation, is performed in real 
time to keep the flight situation up to 
date. Although the pilot completely 
controls the motion of the jet, wind 
forces that vary with altitude can in- 
fluence the flight. The program uses 
an analytical combination of jet and 
wind motion to solve the "wind tri- 
angle" that is formed whenever an 


| Listing 1: The program listing for JETSET. 
aircraft is aloft and moving through 


layers of air. The wind-triangle solu- | 1 REm:PROGRAM NAMES JETSET 


Р aa eer ; 2 REM:IFR FLIGHT SIMULATOR (BOEING 747) 
tion yields the “true” motion of the jet | 3 REm:CREATED 06-28-81 BY GENE SZYMANSKI 


relative to the earth's surface. 4 —R oram 


When the simulation begins, the ب‎ 
» " " 2 :BEGIN CRUISE HODULE HERE 
jetliner 15 poised for takeoff on the 24 CLSICLEAR2OO0: eur 


runway at Philadelphia International | 22 БІН 122^. (ausa 


Airport. The geographic coordinates | 27 К5=1: IFRND1 0120. STHENRS--1 
28 RW2( 15-5) «RNDcO H5 


of Philadelphia mark the starting | 29 mueRssRu 


i i + 30 REM: Š T 
point of flight. The computer fixes | 32 pim ung qy e 


Су oa 34 FOR [=0TO7:WACL.0}*RND{ 359) NEXT 
this initial position in memory and 3& FOR ImSTOL0SWACI, OI =904RNINO} 42253 NEXT 


cranks out a new longitude and | 38 ао 
| , | 40 FORI*ITOIOtWACI 1) 2254 RNDCO +: Аха+25:МЕХЛ 
latitude 15 times a minute. The pilot | 4: nss(o)-srRINGS (G1. "20 


controls the path of the jet during the | 42 festajcepecesiiriee, 7 ROE BIAS! 


44 RSS | 2} =SPACES(9) STRINOS(12, " 7) 
takeoff roll down the runway. If | 44 El accade dde ih 


everything is done correctly in the | 46 Dim vF(is) 
А ' . 47 УЕ(012116.9:УҒ411ш113.6:УҒі2іші12.7 
cockpit, this path will lead to a take- | 4a ур(3)е117.719(4)-1172 81061531122 
| 49 МЕ(6)=117. 41VF (726515. SIVF (&}ж11&.4 
off with Ligeia to eT ты 50 UF(919112. 6: UF (Ow 16. 91UF (111117. 0 
Once airborne, the jet is tracked | 5: vrtci212112.31v€ (1315117. 9: vE (1409115, 7 
i ғ 52 VF(15)2112.8 
against a grid of meridians and | 42 REM:ILS CONSTANTS FOR AIRPORTS 


: i 63 DIMVGt1S.1? 
parallels, an involved computation | 4 vato. оу >35: Voto. іза 


that requires the program to use | ё v512:0)7240:V0t2. 152230 
69 VES, 0905 VOIS, 1)a217 


spherical trigonometry because of the | 71 votz.0r-2991v3t7. 112154 


А 72 VOIS OJ e 166: VGÍ && L)m42 
earth's curved surface. Because the | 35 j5(i15. 01-341: 06115. 10275 


н > e 100 КЕМ: VOR STATION COORDIWATES TABLE 
geographic coordinates of airports EH Gin MEIN 


and radio beacons are stored in the | 102 ¥P(0,0)—40. 4331 YP(Q. 112923. 772 
; p | 193 У211.02=40. 202: VE CI. 1 1974. 498 
computer s memory, a comparison о 104 VPLZ. 01242. 358: UPC 9. 1)570. 993 


Ww А А А А 105 МР(3.0)=41. 2621 VP (3. 1= 70, 027 
positions yields the information it sae МРТ. sans Эз PCR bees, eae 


needs to update the instrument panel | 197 VP(S.0)=46,4122VP(5, 11794. 315 
Ine VPL6.0)m398, 3*0: VPCA DL) EL, 770 


the pilot uses to navigate. 109 VPZ, Оре, 91 7I VP 1077. O | 


" А 110 VF ts. Ojad. "2582 YR (fh. Levi. 647 
An instrument landing, the | jy) увө10)5412 350961921) «82.167 


р; А . 112 VP C100) EAR ИРЕТИНЕ 74 
trickiest part of any actual flight, IS | з VPELL OMA S582 VPCL 11549, 195 
also the most complex operation for | 114 vet12,o1541.547:U06(12, 1) 988, 118 

; й 115 VPC FOF 39. 4953 PCI 3,0 17 76. 9 28 
the computer to simulate. This type | iis VPA OAD oam vet 14, 1183, AS 


; ; 117 УР(195,0)<39.0, IEVP S, 15 75. то: 
of landing requires a programmed | |45 дота FUEL LER ZWE MHZ THRUST, MAX. IDLE EV 


geometry to simulate the Instrument lé» DATA PITCH," *"," -",DED,FLAPS,UP рЫ. WHEELS UP, RIH, DIN 
д 165 DATA COMPASS.,ATRSPEEIGETS," VERT". SPEED, НІМ 
Landing System (ILS) pattern formed | 170 para ALTITUDE, FEET. CLOCK: 


. . 75 DIM Р%(28) 
by special radio beams. These beams, | 12> Pos too TO 2@:READ PS(1)ENEXT 


1 ) 185 DIM 5%125) 
which converge at the landing end of | 185 DIM зын, еее (ІУІМЕЗІ 


a runway, deflect an indicator on the | 192 FoR Із0 ТО 9fF(1)=07NEXT 
| at. a 195 REM: INIT FLITE VARIABLES TO STATE АТ LIFTOFF 
instrument panel of the landing jet | 196 Fu=1954s0:FP=43:CU=731 aS 380: RU-6704: AL=1900 
: : 198 MZ=77: TRz4A*FL =}: ДЕО ВЕТ 105 MH10 
and give the pilot Fe exact path to | 200 nacoraStr1-360:FAtCL1e107CC (1 9752 AL CE 2819001 RPS40 
1 1 20) ЫОР(43-ЗзФІПРІ5) езгі OPE ja FS DPT SLG 
follow during the final approach to 202 L163, 86671G1=75. 26: LL t 1) mLi t GL CL 22612 L3 )eL1:95(1)561 
the airport. 203 У0(12к0,02У0%412-%007 ":VOL3)wO: VOLA 29929, 9 
à 204 OX(O)&0:GY (0) 0 
Because JETSET knows precisely | 365 xo-34451:v0-0 
where the pilot is telling the plane to | 220 TVS"TIMEerGOSUB 7050:TL=TD 
go, the program will continue to run | 222 cosus335 
І . 224 PRINTCHR$(2) : GOSUBSOO 
until the Jet lands safely and rolls to a 300 KS4wINKEY$: [FLEN(K&) =0G0TO304 
А TET 302 G0SuBSO0 
jt or ei the ia ae in neas 254 Осы Жал ‚ 
i i n ог | 335 REM: DISPLAY PANEL (HEADERS ONLY) 
еп INE simulation аз и 340 РКГМТ6(0.232.Р9103159(411Р%(5215%(3)5Р9(9):509(32:56(81:5%8(321Р%і20) 
whatever reason, JETSET provides а | 34: РЕ1МТ@(7.58),Р%(13135%(Э)1Р%(15) 
vi. a8 342 PRINT€(10. 56) ,P$014115$(6) 1P8 (14) 
complete report of the pilot's perfor- | 343 pgrwreci2, S6) P$ (15) 198051 P5015) 
: . | 345 PRINTe(I.13) POLSI SSSI FP CIO) 6595) 
mance. The report includes the land- | 345 Se. e 
ing location of the plane—whether on | 355 PRINT&(2. 134 PSCL 19$(4)1P$02)58$021)18$ (3) 680113) PSS) 
260 РЕІМТӨ(3.22).Р%(112:5%%123)1Р6(21)158(2)1Р%9і24):256(291Р9<26) 
or off the runway —to the nearest 265 PRINT@(4.0),P8(3) 
А : 370 PRINT&(5.39) .P$t22) 1S$(6) YP8 (OB) 18$ CE) TPR8 (27) 
foot, and, in case of pilot error, а | 375 eature(s. o) Peta SEL IO EPSCT) T98 (32 IPSCLZ) 38807) 
description of the error and the likely | 380 PRIwTe(7, 131. Ps «8: 
. 291 PRINT&(t3.68), "VLF OMEGA": PRINTe(4. 651. "LAT" %” | 
damage to the aircraft. 382 PRINT@(5,64), "LONG" Listing 1 continued on page 304 
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Function 


Thrust increase” 
Thrust decrease” 
Thrust reverse 
Pitch down * 
Pilah up” 

Pitch cancel 
Rudder lett" 
Rudder right* 
Rudder cancel 
Flaps 

Wheels 

Brakes 

Missed approach 
VOR frequency tune 
VOR radial select 
VOR auto select 


lowers 


raises 
raises 


inputs 


F 
5 
Q 
! 

l 
< 
> 
{ 
L 
W 
B 
M 
ү 
R 
A 


The TRS-BO keyboard CAPS 
tion, 


Definitlon 


increases power applied to Jet engines 
decreases power 
reverses engine Ihrust direction during landing 


nose of аігсгаћ by an angle of 5 degraes 


lifts nose бу an angie of 5 degrees 

sels nose to level flight (horizontal) 

increases rudder angle 1o lefi by one increment 
increases rudder angle to right 

returns rudder to center position 


and lowers wing flaps 
and lowers landing gear 


releasas wheel brakes for takeoff 
signals an aborted landing attempt 


а frequency to VOR receiver 


selects а radial value for navigating 
automatically rotates the radial selector dial 


key musl be engaged throughout the simula- 


An asterisk (*) identifies keys that may be typed additional times to in- 
crease their control functions 


Table 1: Keys used for pilot control. 


FUEL 


THRUST PITCH 
МАХ + 


- Al 


DEG 


‘OLE 
REV 


COMPASS 


278 


VERT 
RSPEED SPEED ALTITUDE 


KTS FPM FEET 


e FLAPS WHEELS BRAKE 


| М 
DWH REL 


ә UP 
Ф 
9 | بادا‎ 


Figure 1: The instrument panel display during takeoff. 


Flying Lesson #1 
Taking Off 

When you load JETSET into mem- 
ory and type RUN, the screen will 
flash a message authorizing a takeoff 
from Philadelphia International on 
runway 9R. The screen will then dis- 
play the upper section of the jet in- 
strument panel and a perspective 
view of the runway as it would ap- 
pear from the cockpit (see figure 1). 
At this point the jet is parked in the 
takeoff position with its engines 
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idling, ready to go when its brakes 
are released. (Note: The "CAPS" key 
of the TRS-80 keyboard must be en- 
gaged and remain on for all key com- 
mands used during the simulation.) 
To prepare for takeoff, press the L 
key to lower the flaps and check the 
panel FLAP indicator, A down posi- 
tion shows that the wing flaps are 
now extended. The flaps provide the 
vital extra lift needed during landing 
and takeoff, when the jet airspeed is 
marginal. Next, release the wheel 


brakes (W key). The jet will begin to 
move slowly because the engines are 
idling at only a Fraction of their rated 
power or thrust. To apply full take- 
off power, press the F key and watch 
the THRUST lever indicator move to 
its maximum forward position. The 
program will now apply acceleration 
to gradually bring the jet up to its 
rated takeoff speed, 150 knots (173 
mph). 

As momentum builds, the AIR- 
SPEED indicator begins to register. 
The jet begins its takeoff roll down 
the 10,500-foot runway. Soon after- 
ward, the COMPASS indicator 
begins to deflect from its 075 degree 
reading as the jet is hammered by 
gusts of wind sweeping across the 
runway. This is a busy time in the 
cockpit because you must carefully 
steer the jet along the 200-foot-wide 
runway strip as you come up to take- 
off speed. A sliding arrow at the base 
of the runway graphic shows how far 
the jet is wandering from the runway 
centerline, Use the rudder keys (« 
and 2) to steer the jet via ils 
nosewheel whenever this arrow veers 
away from the center position. The 
arrow will shift left or right whenever 
the compass reading deviates from 
the 075 degree direction of the run- 
way. Careful steering, then, is an 
exercise in coordinating both keys 
with the compass reading and the 
runway graphic (each press of a rud- 
der key alters the direction of travel 
by one degree). 

Assuming that the jet doesn't veer 
off the runway (which would end the 
flight), you must be ready to execute 
the lift-off maneuver when the air- 
speed reaches 150 knots, at which 
point you press the | key ance, and 
once only, to tilt the nose up 10 
degrees. The jet will lift off just before 
the end of the runway moves to the 
bottom of the screen, and the horizon 
line will vanish. 

Immediately following the lift-off, 
you must execute a three-step se- 
quence to gain altitude promptly: 


1. raise the landing gear (W key) to 
reduce “drag” (air friction) 

2. retract the wing flaps (L key) 

3. reduce the thrust (S key) to at- 
tenuate engine noise—in ассог- 


BUY DIRECT 


AT DISCOUNT PRICES 
It's simple . . . . 


TRS-80 


COMPUTERS 


Radio Shack TRS-80- | 
NEW! ыў = „°2087 


TRS-80 Color Computer TRS-80 Model I! 
2 Computer | 


PRICED 


TRS-80 Medel 16 


TRS-80 Model Ill 
Computer — — 


Computer 


FRANKLIN 


ACE itu 


А, ATARI 


С= сат а. 


Smith Corona ТР-1 
Daisy Wheel Printer 


— iff 
Шы... 

PRICED 
FROM CALL FOR PRICES 


1-800-841-0860 
Write for our Consumer Discount Price List 


Micro Management Systems, Inc. 


PARCEL DIVISION - DEPT NO. 1 
2803 THOMASVILLE ROAD EAST 
CAIRO, GEORGIA 31728 
912-377-7120 


Circle 28B on Inquiry card. 


BUYING DIRECT-MAI 
QUESTIONS & ANSWER 


Why Purchase A Computer By Direct-Mall? 

When buying a name-brand product - price is usually 
the main reason. The product is the same quality no 
matter where you buy. 

Do 1 Really Save Money - ІІ Need Help? 

When you buy by direct-mail the firm has geared its 
operation to sell at low prices. The savings wil! give 
you additional money to buy the extras you may need. 
Aulomakers don't teach you how to drive a car - we 
don't teach you how to use a computer. We do sell you 
a name-brand computer at low, low prices, Buy the 
computer and software you want, then you can learn to 
do-it-yourself and consult a professional only when ad- 
ditional help is required. 

What About The Warranty On My Equipment? 

tf you purchase your computer equipment from a 
direct-mail firm - make sure the firtn is an authorized 
dealer. Beware of firms selling modified or altered 
name-brand products as the manufacturer's warranty 
may no longer apply. Micro Management Systems 
sells only original factory-pure name-brand products 
covered by the manufacturer's warranty. Write us for 
a free copy of the warranty on any product we sell. 


Which Direct-Mail Company Should I Buy From? 
Micro Management Systems - Cairo, Georgia, We sell 
name-brand products. We offer low, low prices. We 
have a large inventory to assure prompt delivery. Our 
obligation to you... .. QUALITY PRODUCT - PRICE 
-HONESTY - RELIABLE. 

Who Is Micro Management Systems? 

Micro Management Systems has been selling com- 
puter equipment to the consumer on a direct-mail basis 
since 1978. Since that time thousands of consumers 
have purchased from us. We are HONEST and 
RELIABLE. If you plan to purchase by direct-mail 
you owe it to yourself to call us, We offer quality name- 
brand products, low prices, prompt delivery, toll free 
phones for quotes and orders, references, convenient 
ordering. All products we sell are factory-pure and 
backed by reliable name-brand manufacturers. 


WE SELL AMERICA - Call us 1-800-841-0960 
Write for our CONSUMER DISCOUNT PRICE LIST. 


TRS-80 COMPUTERS FRANKLIN 
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COLOR COMPUTER 
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MODEL 111 TRS-80 i | 
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MODEL |! TRS-80 
Priced From.,... "2899 C commodore 


MODEL 16 TRS-80 
Priced From..... "4098 Ez PARE NR 
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L 
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16K...... 269 


32K...... 5349 
48K...... 5429 


810 Disc өзен ТИБЕТ A — 5449.00 
822 РГтИ..........................эе ннен, - $269.00 
B25 FUNNIES canen assesment $589.00 
030 МОВО... анньа $150.00 
820 a ro — s. $259.00 
BSO interface..........————— rmm . $169.00 
CX40 Joystick $ 18.00 
— CXB53 16K RAM. = & 77.95 


А فک‎ 


as HOT ATARI 
ж GAMES 
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STE COS ERY ү-----тж-у-еате-2е%еезеемейкӛзеаееое transa 


RASTER, $24 


кен 


НІ 


FU 


VISICORP 


oe ee —— —— 
— 


Atari... "iiit eed PTET ee Ferrers ae ГР 9 те ete ee 
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РТТ 
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: Йй = А, ! | 
- қ , 
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CALL WU XOU X 
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= 


800 — 48K 
5669 


Ғата (128К).........................»-“““““““е“.-- 5429.95 
Кес 48K Board.......... КЕГЕН D 1 39:00 
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One Year extended warranty... — Ф 70,00 
481 ЕгїөгїшШтөг.....................................›......-.- - $ 69.00 


НОМ CARTRIDGE GAMES 
FOR YOUR ATARI 


STICK STAND 
569% 


ARCADE ACTION FROM 
YOUR ATARI JOYSTICK 


TIMEX SINCLAIR 1000 


Disk Drives for 
Atari Computers 


Single Drive S1...... $649.00 
Add-on Drive А1..... $349.00 
Dual Drive S2......... 


MICRO-SCI 
Disk Drives for 


mai & Apple 1! 


| 5349 00 
| Auc £380 00 
ATL. es SOD 
с? i 5 05.00 
CAT 5 8200 
| MODEMS 
allé ond - . $239.00 
Chronograph....... .. $199.00 
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64K Personal Computer 
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Apple Il and even has some fea- 
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Figure 2: The full instrument panel 
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display. 


Function 


fuel aboard (in pounds and percentage full) 

communications channel 

position of engine thrust levers 

attitude of aircraft pitch 

angle of pitch, measured from horizontal 

compass heading of aircraft (direction of nose) 

aircraft velocity through the air 

rate of climb or descent 

aircraft altitude 

time of day (loca! time) 

aircraft! position (latitude and longitude) in degrees 
and minutes ol arc 

rudder angle 

flap position 

landing gear position 

posilion of wheel brakes 

frequency to which VOR receiver is luned 

displays status of VOR receiver 

value of selecled radial (neadie moves along window 
directly above RADIAL) 

distance to VOR ground station 

alrcraft elevation during final approach 

turns on when flying directly over Ihe ILS outer and 
middia marker beacons 

pair of needles thal deflect according to aircraft 
position in ILS radio cone 

flashes When alrcrafl is stalled during final approach 


| Table 2: Instrument panel legend. 


dance with federal antinoise reg- 
ulations—as the jet passes over 
metropolitan Philadelphia 


You must perform this sequence in 
the above order because the three 
keys are software-interlocked. In ad- 
dition, you must complete the three 
steps before the ALTITUDE indicator 
reads 1200 feet. If you do everything 
correctly, the screen will erase to in- 
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dicate a successful takeoff and a 
display of the complete instrument 
panel will appear. (See figure 2.) 


Takeoff Mishaps 

JETSET doesn't introduce random 
(light emergencies, but the simulation 
will abort with a grim message if you 
mishandle the jet. Using the built-in 
program specifications of a Boeing 
747, the equations of motion dictate 


that it takes 63 seconds to reach take- 
off velocity (150 knots) after full 
engine thrust is applied. During this 
interval, the accelerating jet uses up 
80 percent of the two-mile runway. 

This equation of motion establishes 
the safe takeoff envelope for the 
simulation, You must use the | key 
promptly when the airspeed reaches 
150 knots. lf you hesitate for another 
10 seconds, it will be too late—the jet 
will simply charge down the runway 
at 172 knots, plunge into the marsh- 
lands beyond, and... you get the 
picture. 

The anxious pilot who pulls the 
nose up too sharply at lift-off time 
(by pressing the | key more than 
once) also comes to grief. The abort 
message will point out that the tail- 
end of the fuselage has struck the run- 
way; the aft end of a 747 will clear the 
ground by only a few feet during a 
normal takeoff. Most important, as 
pilot you must always remember to 
lower the wing flaps before you at- 
tempt to take off in a 400-ton jet, 
even in a simulation. 


Flying Lesson #2 
Maneuvering 

Following the takeoff, the jet slow- 
ly gains altitude as it passes over cen- 
tral New Jersey and heads toward the 
Atlantic coast. None of this geog- 
raphy is visible, of course, because 
of the blanket of clouds below. At 
this point, you must navigate the 
jetliner entirely on instruments until 
it's just a few hundred feet from the 
point of landing at the destination air- 
port, wherever that may be. 

This lesson will give you a “feel” 
for the controls and show you how 
they relate to the instrument panel 
functions, (See table 2 for a list of 
controls.) The PITCH indicator 
shows that the nose is tilted upward 
(positive pitch) at an angle of 10 
degrees. With the current position of 
the THRUST lever, the jet is gaining 
altitude at the rate of 6704 feet per 
minute (VERTICAL SPEED). Press 
the | key twice to level the nose to a 
zero-degree pitch. The AIRSPEED 
wil now increase, VERTICAL 
SPEED will become zero, and the 
ALTITUDE will remain constant. 
The | and | keys, which correspond 
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quality construction sets LNW80 com- 
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Takeoff Procedure 

А, Lower flaps (L key). 

В, Release brakes (В key). 

C. Apply full throttle (F key). 

D. Steer along the 075-degree runway 
using left/right rudder keys (< and 
>). Coordinate steering with the 
COMPASS reading and the posi- 
tion of the arrow located at the base 
of the runway graphic. 

E, As soon as the AIRSPEED indicates 
150 knots, press the | key once to 
gently lift the jet off the runway. 

F. After the horizon line drops below 
the screen, press the W key to raise 
the landing gear. 

G. Retract the flaps (L key). 

Н, Throttle back the engines (5 key). 

1. Sit back and relax for a minute or so 
as the jet gains altitude. 


cJ ————- 


Practice Flight 

А. Execute the takeoff from Philadel- 
phia. 

B. Level off at 10,000 feet. 

С, Steer approximately north. 

D, Adjust airspeed to 600 knots. 

E. Tune to the frequency of the Buf- 
falo VOR station, 

F. Input the reciprocal value of the 
115-degree radial into the receiver. 

G. When the VOR needle moves to 
center, alter course to 295 degrees 
(COMPASS), 

H. Now steer to keep the VOR needle 
centered. This indicator, not the 
compass, will provide exact 
guidance for the remainder of the 
flight. 

I. Use the DME indicator to keep 
track of distance remaining, in 
nautical miles, to Buffalo. To 
estimate the remaining flying time 
(іп minutes), simply divide the 
DME reading by 10. 

}. When the DME readout reaches 
zero, the jet has arrived. 
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Instrument Landing 

A. Execute the takeoff procedures. 

B. Follow the directives given in the 
Flight Plan (figure 7) for the in- 


tended destination (Buffalo, NY or | 


ТЕК International). This will lead 


the flight right up to the ILS Outer | 
Marker along the initial approach | 


radial, 

C. Begin the initial approach, trim- 
ming as soon as the DME readout 
agrees with the value given on the 
Flight Plan (20 nautical miles for 
JFK International Airport). Trim as 
follows: 

e Reduce airspeed to 300 knots (5 
key). 

е Drop the landing gear (W key). 

e Lower the flaps (L key). 


e Adjust altitude to between 1700 | 


and 1900 feet (elevator keys), 

e Keep the VOR needle centered 
(rudder keys) to stay on the initial 
approach radial. 

D. Be alert for the flash of the 
MARKER lamp (which occurs 
when the DME= 12). At this signal 
the jet must be maneuvered for the 
final approach: 

e Quickly swing the nose until the 
compass agrees with the localizer 
direction shown on the Flight 
Plan. 

elise rudder and elevator keys to 


keep the ILS indicator needles | 


centered as the jet descends along 
the glidepath. 

e As soon as the runway graphic 
appears on the screen, use the 
graphic arrow as a guide to apply 
rudder corrections. 

E. When the MARKER lamp flashes 
again to announce arrival at the 
decision-height point, check the 
runway alignment using the graphic 
displayed on the screen. If neces- 
sary, press the M (Missed Ap- 
proach) key to abort the landing at- 
tempt. Otherwise, if the plane is 
lined up safely, take all cues from 
the RADAR ALT from here on in: 
е А! 100 feet, idle the engines (5 
key). 

e At 50 feet, flare up the nose (— 
key). 

e At 0 feet, the jet is on the runway. 
Slow it down by applying reverse 
thrust to the engines (Q key). 


to motion of the pilot's control stick, 
are used to climb or descend to a new 
altitude. Each press of the | key 
pushes the nose down another 5 
degrees, causing a rapid loss of 
altitude as both airspeed and vertical 
speed build up. Regardless of the 
maneuver—climbing or diving—you 
should always use the — key to 
quickly level off the jet when the 
ALTITUDE readout reaches the de- 
sired value. 

You can steer the jet to a new 
COMPASS course by pressing the 
keys that control rudder angle. Press 
the « key once to begin a slow turn 
to the left and watch both the COM- 
PASS and the rudder-angle indicator 
(RUD). Each additional push of the 
rudder key will make the angle more 
acute, causing the COMPASS to 
swing faster as the rate of turn in- 
creases. Always use the rudder-cancel 
key (/) to stop further turning as soon 
as the COMPASS indicates the de- 
sired course. 

You can adjust AIRSPEED by 
moving the thrust lever forward or 
backward (F and S keys) one step at a 
time. Each tap of the key shifts the 
position of the arrow displayed on 
the THRUST indicator and alters the 
AIRSPEED reading. The 747 normal- 
ly cruises at 600 knots, and for a 
given thrust setting the AIRSPEED in- 
dication will drop back during a 
climb and increase during descent. 

Because the instrument response 
time is 4 seconds, you must delay 
consecutive applications of the stick 
or rudder keys until the panel instru- 
ment readings catch up. The jet will 
automatically level off when it 
reaches an altitude of 45,000 feet; a 
dive to ground level while cruising, 
however, will abort the flight with a 
simulated crash. 

Іп a plane, the VLF OMEGA in- 
dicator is part of an electronic sub- 
system that receives and correlates 
specially phased, very-low-frequency 
radio waves. These waves, which 
propagate over great distances, are 
processed in the airborne receiver to 
give the pilot a continuous display of 
the changing position of the aircraft. 
The JETSET simulator tracks aircraft 
motion as the sum of two vectors: air- 
craft movement relative to the wind 
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Figure 3: Navigation by VOR (VHF Ommidirectional Ranges). 


(compass heading and airspeed) and 
wind movement relative to the earth's 
surface, As a result of this tracking, 
the longitude and latitude displayed 
by the OMEGA readout can fix the 
exact geographic position of the jet as 
it is maneuvered through computer- 
simulated winds. This process results 
in an effective real-time simulation of 
the actual OMEGA system. 
Although the longitude and 
latitude displayed on the OMEGA in- 
dicator may be used along with any 
chart or road map to check the pro- 
gress of the simulated flight, the ac- 
tual OMEGA system is normally used 
for flying between continents, For 
short-range and cross-country flights, 
most aircraft—and the JETSET simu- 
lator—rely оп a more convenient 
system popularly known as VOR 
(VHF Omnidirectional Ranges). 


Flying Lesson #3 
Navigating 
Most aircraft navigate from point 
to point using VOR radio facilities. A 
ground station transmits radio beams 
that radiate horizontally outward in 
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all directions like the spokes of a 
wheel. Each spoke or radial (there are 
360) is fixed in direction and can be 
used to provide an accurate and un- 
varying path to its source, the VOR 
station transmitter, 

In practice, the pilot first tunes the 
VOR receiver to a ground station 
Jocated at or near the destination. 
Each station is assigned a unique fre- 
quency. Next the pilot adjusts the 
receiver's radial selector dial to match 
the particular radial intended for use 
as a path (this dial is calibrated in 
one-degree steps, from 000 to 359 
degrees). The pilot then flies while 
watching the needle of a sensitive 
meter connected to the VOR receiver. 
When the needle moves to its center 
position, the aircraft has intercepted 
the selected radial. By altering the 
course to keep the VOR needle 
centered, the pilot will be able to 
guide the plane directly along the 
radial in a straight line toward the 
VOR transmitter, 

Figure 3 shows you how to 
navigate to Buffalo, New York from 
Philadelphia International Airport. 
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First tune the VOR receiver to 116.4 
MHz (the frequency assigned to the 
Buffalo VOR station) and select the 
desired radial, 115 degrees in this ex- 
ample. Rotate the radia] dial until it 
points to 295 degrees, the reciprocal 
value of 115 (115+180=295). (The 
reciprocal value is always used when 
setting the selector dial to match the 
chosen radial. This process gives the 
VOR receiver proper internal orienta- 
tion.) 

Once tuning is completed, you Ну 
in an approximate northerly direction 
and watch the movement of your 
VOR panel indicator. Initially the 
needle will be “pegged” to the right 
side of its travel, but it will slowly 
begin to move toward the center as 
the plane nears the 115-degree radial. 
Once the needle is at center, alter 
your course to 295 degrees by com- 
pass and swing the nose of your jet 
toward Buffalo. Now you must make 
minor steering corrections, using the 
rudder to keep the VOR needle 
centered. 

This needle, rather than the com- 
pass reading, provides the guidance 


for the remainder of the trip. Upper- 
air winds will generally deflect the 
heading (compass course) of the jet 
from its actual track over the earth’s 
surface, but if the plane is flown with 
the needle centered, the path of travel 
will remain exactly on the 115-degree 
radia]. The compass reading may dif- 
fer by a dozen or more degrees when 
you are flying at upper altitudes in 
the presence of high-velocity jet 
streams. 

The process of adjusting the steer- 
ing to keep the VOR needle on center 
is called “chasing the needle.” If the 
needle (which represents the radial) 
begins moving to the left, you must 


apply some left rudder until the nee- | 


Ше returns to center. For needle 
deflection to the right, steer to the 
right. After a minute or two you 
should be able to establish a compass 
heading that keeps the VOR needle 
centered until the jet arrives іп 
Buffalo. 

The VOR system carried aboard a 
jetliner includes a very useful and im- 
portant device known as the DME 
(Distance-Measuring Equipment). 
Once the VOR receiver is tuned to a 
station, the DME indicator con- 
tinuously displays the distance in 
nautical miles (NM) to that station. In 
a flight to Buffalo, for example, the 
DME would read about 180 NM 


when the northward-flying jet first in- | 
tercepted the 115-degree radial. From | 


then on, as the pilot steered toward 
Buffalo the DME value would pro- 
gressively decrease in step with the 
aircraft's position until the reading 
reached zero. À zero reading would 
indicate that the jet had flown over 


the VOR station. The DME readout | 
would then slowly begin to increase | 


as the pilot passed by Buffalo. 

The simulator VOR receiver is 
tuned and adjusted from the key- 
board. To tune to a station, first press 
the V key, then type in the station fre- 
quency. The typed characters will 
echo on the screen; to correct them, 
use the Backspace key, Finally, press 
Enter to terminate the input. To tune 
in the Buffalo station, type the 6-key 
sequence V116.4 followed by the 
Enter key. 


A similar procedure sets the VOR | | 


receiver to any selected radial except | 
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Protect yourself 
against the high cost of static 


Electrostatic discharge, in addition to 
causing problems like the one above, 
can damage delicate electronic 
control and logic circuits. It takes SO 
little voltage that you might not even 
feel the spark. 

As little as 500 volts can send 
erroneous data, alter "memry", write 
incorrect data on a disk, or cause 
printers to run wild, throwing paper 
into Ine room, All of which means 
expensive service calls and even 
more expensive system down time. 

Only 500 volts, yet you can easily 
generate over 12,000 volts of slalic 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 


The solution is simple 
3M Brand Static 
Control Floor 

Mats can a 


electronic equipment, i 
harmlessly draining the Ҹ 
static charge from opera- 
tors and other personnel. 

For as little as the cost of a single 
Static-related service call, you can say 
goodbye to ail these problems. 

3M Brand Static Controi Floor Mats 
come in hard mats for easy movement 
of castered chairs, and soft mats for 
comfortable standing. 

For information about how you can 
purchase 3M Static Contro! Floor 
Mats, call toll free 
1-800-328-1300 
(In Minnesota, call collect 612-736-9625.) 

Аск for the Data Recording Products Division 


3M Hears You... 
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that you type R first rather than V. 
To adjust the receiver for the flight to 
Buffalo, type R295 followed by the 
Enter key, 

The RANGE window of the VOR 
receiver displays OUT whenever the 
receiver is not tuned to any station or 
whenever it is tuned to an incorrect 
frequency. An OUT also appears if 
the receiver is tuned to a VOR station 
whose distance exceeds 300 NM, the 
maximum range of the VOR signals. 


Flying Lesson #4 
Practicing VOR 

Several practice flights to Buffalo 
on the JETSET simulator will ac- 
quaint you with the simple principle 
of VOR navigation. Although it isn't 
necessary, a chart or group of road 
maps that encompass the Buffalo- 
Philadelphia area would help you 
visualize the progress of the jet. 

Begin by taking off from Philadel- 
phia, climbing to about 10,000 feet, 
and leveling off, Then apply the left 
rudder until the compass reads 000, 
give or take a few degrees. While 
you're on this northerly course, ad- 
just the thrust (F and S keys) for an 
airspeed of 600 knots. 

Tune to the Buffalo VOR station 
by typing У116,4 and the Enter key. 
Set the receiver for the reciprocal of 
the 115-degree radial by typing K295 
followed by Enter. This completes the 
tuning procedure, The VOR needle, 
which is located directly above the 
RADIAL window on the display, will 
now remain pegged to the rightmost 
position for about seven minutes as 
the jet flies north, 

Once the VOR needle begins mov- 
ing toward the center of the graphic 
slot, prepare to alter course. When 
the needle reaches center, apply the 
left rudder (« key) and bring the jet 
on a compass course of 295 degrees. 
Remain on this course for about a 
minute and watch the motion of the 
VOR needle. Now you can begin 
chasing the needle by applying the 
rudder corrections needed to center 
the needle and keep it there. You may 
need to make an occasional steering 
adjustment if the needle begins to 
wander, but as long as it remains 
within one dot of center (each dot 


represents one degree) your course 
will be reasonably accurate. 

When the Buffalo radial is first in- 
tercepted, the DME indicator should 
read approximately 180 NM, and it 
should take about 18 minutes for the 
600-knat jet to reach its destination. 
The exact flying time, of course, will 
depend on the strength and direction 
of the prevailing winds, but the DME 
readout will always show the exact 
remaining distance. [f you use a map 
to keep tabs on the practice flight, 
remember that DME distances are 
nautical (not statute) miles. A DME 
reading of 100 NM corresponds to 
115.2 statute miles, 

As the jet moves along the radial, 
the RANGE window of the VOR 
panel will display TO, indicating 
orientation toward the VOR station, 
As soon as the DME reads zero, note 
the reading of the OMEGA display. 
Because the jet is passing directly over 
the ground station, the display should 
read 42° 55' North, 78° 38' West, 
equal to the geographic coordinates 
of the VOR station. This reading con- 
firms that the navigation was ac- 
curately performed by the VOR 
system. lf you have maintained the 
course, a FROM will appear in the 
RANGE window as the jet proceeds 
in a westerly direction away from 
Buffalo, New York. 


Flying along Airways 

Although I used the 115-degree 
radial for the practice flight to Buf- 
falo, І could just as well have chosen 
other radials for guidance. For exam- 
ple, a map shows that the 140-degree 
radial passes directly through Phila- 
delphia and would therefore reduce 
the flying time if it had been used as a 
path. І selected 115 degrees instead 
because it is designated as a jet route 
by the FAA (Federal Aviation Ad- 
ministration), Ihe FAA has estab- 
lished a network of special radials that 
high-altitude jets must use when fly- 
ing on instruments. An aviation chart 
reveals that radial 115 from Buffalo 
corresponds to jet route ]-95 when the 
radial direction is adjusted for the 
earth's magnetism (the JETSET pro- 
gram works with true, not magnetic, 
directions). 


Up to now, bubble technol- 
ogy has been the exclusive 
domain of large computer 
systems. Now. MPC Peripher- 
als has boldly ventured 
where no one has gone 
before — successfully 
channeling the same state- 
of-the-art bubble technology 
ND the personal computer 
eld. 


Introducing the MPC Bubble 
Memory Disk Emulator for 
the Apple ІІ. A compact 
board with 128K bytes of 
non-volatile data storage. 


Executes DOS commands 
three times faster than a 
standard floppy disk drive. 
Uses less power. Functions 
quietly, efficiently and error- 
free in any hostile 
environment. 


The rugged, solid-state 
bubbie memory is totally 
non-volatile. Unlike disk, 
there are no moving parts to 
wear, On-board error 
correction plus automatic 
power-down in the event of 
outright power failure or 
brown-out ensures absolute 
data storage reliability. 


іе. 
PUPS er eet eve MI | 


Once again, we offer you a 
TWO YEAR WARRANTY — an 
expression of product 
confidence unprecedented 
in this industry. 


MPC Peripherals Corp. 
9424 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0630 
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The Bubble has landed 
in the orchard: 


346° 


278% 


PHILIPSBURG VOR 
115.5 MHz 


Figure 4: Jet airways used for flying on instruments. 


In order to comply with regula- 
tions, an actual high-altitude flight 
from Philadelphia to Buffalo might 
require the pilot to proceed as 
foliows: 


efly toward Philipsburg, Pennsyl- 
vania along jet route J-60 (as shown 
in figure 4) 

alter course at Philipsburg to pick 
up jet route J-61, which leads direct- 
ly to Buffalo 


During the first leg of the trip, the 
pilot would tune the VOR receiver to 
115.5 MHz, the frequency of the 
Philipsburg ground station, and fly 
along the J-60 radial (278 degrees). 
Just before the pilot reached 
Philipsburg (as shown by the DME 
indicator), he would retune the 
receiver for Buffalo (116.4 MHz) and 
adjust it to the radia] that correspond- 
ed to jet route J-61 (346 degrees), The 
pilot would then alter his course, 
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BUFFALO YOR 
(116.4 MHz) 


chasing the needle to follow radial 
346 until he arrived at Buffalo. 
Numerous VOR stations scattered 
throughout the country enable a pilot 
to Ну extended distances simply by 
hopping from one station to the next, 
retuning the receiver to locate the 
designated jet routes. JETSET, 
however, needs only a handful of 
VOR stations to establish a network 
for instrument flight simulation. 
Figure 5 shows the frequencies and 
locations of the VOR stations built in- 
to the program. You may use any of 
these VOR stations for practice flights 
to the given cities or as stepping- 
stones for navigating from city to 


city. (Remember that a tuned-in VOR 


station must be within 300 miles to 
activate the airborne VOR receiver.) 

The VOR receiver in the JETSET 
simulator is as versatile as its real-life 
counterpart. When a pilot is lost or 
disoriented the receiver can be tuned 
to a VOR station and the radial- 
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selector dial rotated until the needie 
of the VOR meter centers. The 
reading shown on the radial dial then 
represents the direction from the 
VOR station. Combining this with 
the distance read on the DME in- 
dicator results in an exact position 
"fix." 

In the JETSET simulator a press of 
the A key results in an exact position 
fix. The program automatically 
rotates the invisible radial-selector 
dial for the pilot and quickly displays 
the direction from the tuned-in sta- 
tion in the RADIAL window. 


Instrument Landing 

Using the VOR receiver as a guide, 
a pilot can navigate accurately from 
one city to another without any view 
of the earth below. VOR radials are 
suitable for point-to-point naviga- 
tion, but when a pilot arrives at his 
destination he needs another system 
of guidance to get to the airport run- 
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Figure 5: Locations and frequencies of simulated VOR ground stations. 


way itself. In this case, the pilot must 
revert to a radio aid, the [Instrument 
Landing System (ILS), a facility de- 
signed to make blind landings possi- 
ble. À trained pilot flying an aircraft 
equipped with an ILS receiver can 
locate an airport and safely land on a 
runway that may not be visible until 
a minute or so before the actual touch- 
down, 

An ILS installation consists of a 
group of radio transmitters arranged 
in the vicinity of the airport where 
ILS landings are to take place. These 
transmitters radiate highly directional 
radio beams that converge at the foot 
of the runway, forming a cone- 
shaped pattern like the rays of a 
searchlight (see figure 6). The pilot 
first maneuvers the plane into this in- 
visible cone, then uses the ILS 
receiver to follow the radio waves 
duwn until the aircraft is just a tew 
hundred feet above the ground. At 
this low altitude the runway should 
be visible, so the actual landing can 
be completed in the usual way, 

The airborne instruments used to 
locate and follow the cone of radio 
waves are a marker lamp, ап 115 in- 
dicator, and a radar altimeter. On the 
JETSET simulator panel these three 
components are identified as the 


290 November 1982 © BYTE Publications Inc 


MARKER, ILS, and RADAR ALT re- 
spectively. The panel MARKER lamp 
flashes on when the aircraft flies over 
a point called the “outer marker" 
(OM in Figure 6), telling the pilot that 
the plane has just entered the ILS 
cone, The crosshairs {horizontal and 
vertical needles) of the panel ILS 
meter will now begin to deflect, and 
the pilot must maneuver the plane to 
keep the needles centered in order to 
tollow the path of the ILS radio cone. 
As the aircraft descends aiong this 
narrow path, the radio altimeter 
(RADAR ALT) gives a continuous 
display of the exact elevation from 
the ground (in feet). The radar aitim- 
eter is much more sensitive than the 
conventional altimeter, so it is always 
used for precision landings. 

During the time the aircraft has 
entered the ILS cone and is heading 
toward the runway, when the pilot is 
making the final approach, the plane 
flies in a direction known as the 
"localizer" direction of the ILS radio 
beams. The angle that the radio cone 
makes with the ground is called the 
"glideslope" angle, and the descend- 
ing plane is said to be flying within 
the ILS "glidepath." The two moving 
needles of the ILS indicator corre- 
spond to the localizer and glideslope 


BUFFALO, NY 


BOSTON, MÀ 
112.7 MHz 

42997 
70" 59' М 


PHILIPSBURG, PA 
115 5 Мн; 
AQ" 55! М 
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axes during the final approach. The 
pilot chases the vertical needle (which 
moves left and right) to remain 
aligned with the localizer direction. 
The horizontal needle (which deflects 
up and down) must be chased using 
the elevator controls to keep the 
plane within the glidepath. 

Once the descending aircraft 
reaches the ILS "middle marker" 
(labeled as MM on figure 6), the panel 
MARKER lamp will flash again, 
alerting the pilot that the plane is just 
a fraction of a mile from the runway. 
This critical location is called the 
"decision height" of the final ap- 
proach because the pilot must now 
decide whether he can safely com- 
plete the landing. If the runway ap- 
pears in view directly ahead, the pilot 
can make a visual landing. If, how- 
ever, the plane is not properly lined 
up with the runway (because the ILS 
needles were not kept centered), the 
pilot must abort the landing attempt 
at once by climbing out of the 
glidepath. This situation is known as 
a "missed approach." When a pilot 
misses the approach, he flies a safe 
distance away from airport traffic 
and then returns to the OM point for 
another try. 

Every ILS-equipped airport uses 
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Figure 6: ILS (Instrument Landing System) geometry showing the localizer direction (a); ILS geometry showing the vertical glideslope 


angle (b). 


the geometric layouts shown in figure 
6 for its instrument landing pattern, 
with minor variations to suit the ter- 
rain. The exact ILS arrangement 
(localizer direction and glideslope 
angle) for any given airport is 
published іп a manual of approach 
diagrams {опе for each airport), 
which the pilot studies well in ad- 
vance of his instrument landing. 
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Obviously, an instrument landing 
is a tricky procedure that airline 
pilots must practice in large-scale 
simulators to perfect. The routines 
that simulate landing are an impor- 
tant part of the JETSET program; 
they closely follow the sequences that 
develop when a plane flies into the 
ILS pattern. You may have to make 
several attempts at a simulated land- 


ing before you can consider yourself 
qualified to handle a jetliner under 
bad weather conditions. 


Flying Lesson #5 
Practicing ILS 
Preparing for an instrument land- 
ing, even aboard the JETSET sim- 
ulator, begins when the plane is still 
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many miles away from the airport. 
Because all ILS landing procedures 
follow a standard pattern, the John F, 
Kennedy (JFK) International Airport, 
conveniently located with respect to 
Philadelphia, can serve as a practice 


landing site. A simulated flight from 
Philadelphia to JFK lasts about 20 
minutes from takeoff until the jet 
rolls to a stop on the runway. 

Every airline flight must be con- 
ducted in accordance with a flight 


Philadelphia, PA To Buffalo, NY 
1. After takeoff, continue climbing to 3000 fest on course 


O75 degrees. 


В. At 3000 feet alter course to ООО degrees and continues 
climbing. Adjust thrust for airspeed 680 knots, tune 
VOR to Philipsburg station (118.6 MHz), and set radial 


to 278 degrees. 


3. Steer along 278-degres radial when intercepted. Level 
off at 40,000 feet and proceed to Philipsburg at 600 


knots. 


ооч о m e 


At DME = 20 NM, retune VOR to Buffalo (118.4 MHz) 
and set radial to 346 degrees. 

Upon intercepting 346-degree radial, alter course to 
follow radial to Buffalo. 

At DME = 73 NM, begin descent to 1900 feet (descend 
at approximately 11,000 ЕРМ). 

Level off at 1900 feet. Remain aligned with radial. 
Begin initial approach trim when DME = 20 NM. 
Execute ILS final approach procedures when 


MARKER lamp flashes. Localizer direction is 042 


degrees. 


Philadelphia, PA To JFK International, NY 


1. After takeoff, continue climbing to 6000 feet on course 
O75 degrees. While climbing, tune VOR to JFK station 
(118.9 MHz) and set radial to 058 degrees. 

б. Level off at 6000 fest. Steer left to intercept radial, 
align with it, and proceed toward Long Island, NY at 


400 Enots. 


ось о 


At DME =38 NM, begin descent to 1900 feet (descend 
&t approximately 7410 FPM). 

Level off at 1900 feet. Remain &ligned with radial. 
Begin initial approach trim when DME x 20 NM. 
Execute ILS final approach procedures when 


MARKER lamp flashes. Localizer direction is 028 


degrees, 


Figure 7: Flight plans for a simulated instrument flight. 
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plan, a document that specifies the 
routes the pilot will fly until he ar- 
rives at the destination. An actual 
flight takes place at standard altitude 
levels and under close supervision of 
air traffic controllers, but the flight 
pian prepared for the practice run to 
JFK International tells the JETSET 
pilot exactly how to proceed. (See 
figure 7.) 

Using the Philadelphia-JFK flight 
plan as a guide, execute the takeoff 
procedure and climb to 5000 feet 
while maintaining a compass course 
of 075 degrees. During the climb, 
tune your УОК to the JFK ground sta- 
tion (115.9 MHz) and input the radial 
value of 058 degrees. 

Level off at an altitude of approx- 
imately 6000 feet. Use the < key for 
the left rudder to alter the compass 
course to approximately 000 degrees. 
Hold this course until the VOR needle 
nears its center position. Now steer to 
058 degrees and begin chasing the 
VOR needle. 

The jet will head directly for JFK as 
long as you keep the VOR needle 
centered—the OS8-degree radial is 
used because it's the "initial 
approach" radial defined for the JFK 
airport. It will lead to an intercept 
with the runway outer marker (OM), 
a prerequisite for the instrument 
landing. 

As soon as the DME indicator 
reads 38, you must prepare for land- 
ing. Ta begin a descent, adjust the 
elevators for a pitch of —10 degrees 
(press the ! key twice) and level off at 
an altitude of about 1900 feet. 

Start the "initial approach trim" 
procedure for the jetliner when the 
DME distance is 20 NM. First reduce 
yeur airspeed to 300 knots (S key], 
lower the landing gear (W key), and 
lower the wing flaps (L key). The air- 
speed will automatically drop back to 
120 knots as soon as the flaps are 
lowered, as required for a proper 
landing. Complete the trim procedure 
by adjusting altitude until the 
ALTITUDE indicator reads between 
1700 and 1900 feet. 

You must execute this procedure 
quickly so that the aircraft is in its 
proper “profile” or flight configura- 
tion as it approaches the OM along 
the initial approach radial. You will 
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reach the OM when the DME reads 
exactly 12 NM, so the jet should be in 
its trim profile and steered to keep the 
VOR needle centered (to within two 
graphic dots) as the OM point nears. 

If you've done these steps carefully, 
the panel MARKER lamp will flash 
when the DME indicator reads 12 
NM, This is a signal that the aircraft 
has just intercepted the ILS radio cone 
and must be promptly steered to align 
with the localizer direction (028 
degrees) at JFK airport. 

Press the left rudder key (< ) quick- 
ly when the MARKER lamp flashes. 
It's imperative that you swing the jet 
to a compass course of 028 degrees 
before it flies out of the narrow area 
of the radio cone (this would occur 
about 15 seconds after the MARKER 
lamp turns on}. A compass reading of 
028 degrees (give or take one degree) 
before the MARKER lamp goes off 
will ensure that you completed the 
turn in time for the jetliner to enter 
the ILS radio cone. Both the ILS in- 
dicator and the RADAR ALT meter 
should be activated. If not, the turn 
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Not for sale in any 
bookstore! Not available at 
any price! Тһе new Consumer 6 


took too long to complete and you 
need more practice in making a fast 
turn. For another attempt, you can 
stop the simulation program and 
begin again or raise the flaps and 
wheels and circle back to pick up the 
initial approach radia] for another 
attempt. 

The rapid updating of the ILS in- 
dicator means the jet is now begin- 
ning its crucial final approach. You 
have very little margin for error. The 
program will automatically change 
the sensitivity of the elevator and 
rudder keys; each press of the 
elevator key varies the pitch by one 
degree and the course changes by one 
degree each time a rudder key is 
typed. Quickly press the | key three 
times to pitch the nose down 3 
degrees and turn your full attention 
to the ILS display, 

You must use the rudder keys to 
chase the vertical needle of the ILS in- 
dicator as the jet loses altitude (as 
shown by the RADAR ALT reading]. 
If the ILS horizontal needle moves 
from center, chase it by using the 
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elevator keys. Crosswinds blowing 
across the airport will tend to deflect 
the jet (and the vertical ILS needle), 
so you must make every effort to 
keep the two ILS needles where they 
belong—exactly on center, 

The RADAR ALT indicator, a 
meter that activates when the final 
approach begins, shows the elevation 
of the descending jet (feet above 
ground level). At an elevation of 
about 600 feet, JETSET will display 
the approaching runway on the 
lower-right portion of the screen to 
simulate that the ground is now visi- 
ble. The arrow appearing at the foot 
of the graphic shows the exact align- 
ment of the jet in relation to the ap- 
preach end of the airport runway, 
You must now use this visual refer- 
ence instead of the ILS indicator to 
quickly correct any course errors. For 
example, if the arrow extends too far 
to the left, beyond the runway base, 
apply some right rudder to realign the 
jet's path. 

After a few more seconds the 
MARKER lamp should Flash again to 
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| > CONSUMER INFORMATION 
CENTER 


DEPTE _ 
PUEBLO, COLORADO 
81009 


СЬ Gunerat Ser meva Adsurvuration 


ATARI 


Special 32K 800 System 
BOO w/32K, recorder. Pac Man or Star 
Raiders. joysticks 


Above w'/ABK 
Pac-Man Special 

400 w/ 16K, 2 joysticks, Pac-Man S33 З 
800 (16K). . zou. ce sd $655 

400 $285 

810 Disk Drive $440 

&50 Interface 

410 Recorder 

830 Modem 

16K Memory 

32K Memory 

80 Column Board Call 

oe 

Ч!С-20......: e 22222 uude $180 

Datacassette.. . ..... S60 

Single disk drive....... ..$320 

16K Memory ........ ...... 595 

ТІ 99/4A — COMPUTER 

10" Color monitor... ... ...5355 

Disk controller. . .. .. $220 

Disk drive .. . .. ... . . 8375 

32K Метогу.............. .5290 

Expansion Вох........... .. 5185 


Expansion box disk controller. S185 
Expansion box disk drive... . . $290 
Expansion box 32K memory. . 5220 


DISK DRIVES 
Lobo 


Apple 1st Drive $400 
Apple 2nd Orive $350 
Percom 
Atari D/D Drives , Call 
MONITORS 
Zenith 
12" Green Screen. $115 
Amdek 
Video ЗОО. ‚ oo . . $145 
Color | . . $310 
Color Ii , . S650 
Color III .. Са!! 
ВМС.................... o" Call 
Comrex 
13'' RGB Color S460 
NEC 
JB1201 . . "T" $155 
JB1260 ... . .........., 5115 
MODEMS 
Hayes Smartmodem........... $215 
Novation 
CAT , $140 
D-CAT $155 
Apple Cat II. $349 
Auto Cat $235 


4COmPUTER ШАВЕН 
| CALL TOLL FREE Eq- 800- 528: 


‘SOFTWARE 


Ashton-Tate 
WordStar 
MailMerge 
SpellStar 
Visi-Calc 
Easywriter (1 
Speilguard 


IA 
5225 5225 SpellStar S449 S449 


PLEASE ADD 15 PER SOFTWARE ORDER FOR SHIPPING. 


IBM CP/M ІВМ | 
al Sorcim Supercalc | » | 
Call innovative 
Call Software T.L.M. 5425 5350 
Call  CBasic 5100 NA 
EL. Microsoft Вавісва 5265 NA 
WordStar, MailMerge. 


Franklin Ace 1000, Lobo 1st Drive, 


Zenith Green Screen Monitor, Visicalc. . . cane eee ж» HOOD 
PRINTERS VIDEO TERMINALS 
Anadex . Call Adds 
Anacom .. Call Viewpoint $490 
C. Itoh Televideo 
F-10— Parallel $1375 910 | 5570 
F-10—Serıal S1375 910Plus....... .. ..,. . 5870 
55CPS — Series. Call 920 $735 
8510 Parallel . $425 925 $730 
Comrex 950, : | 5915 
CR-1-S Call Zenith 
CR-1-P Call 2-19. . S680 
CR-1-Q. Call 27-1 Call 
Datasouth 
DS 180 $1200 ew кесін 
Diablo " 
620 RO wo, Tractors . $1150 jet ad: /CPM* | eens 
630 RO wo/Tractors. $2050 Series 15D..... .. ...... $2125 
630KSR wo/Tractors $2435 Series 5-5D. .. ... ... $4240 
Epson Dynabyte Call 
MX-BO Call cagie........._.., ..... Call 
MX-80 F/T Call NEC 
МЕС ` Е 
PC-8023A T 427-09 o e EIAS 
3510 $1375 ед алы NER. S oen кашак! 
3510 Ex S1 ваз Advantage.. . Call 
7710 . a Horizon ІІ 64K QD $2625 
7720.. Cal Sanyo 
Okidata $305 _ МВС-1000 5 7 
Microline 80 | Ж | 
Microline В2-А $400 7 С ооо ми шыш 909. 
Microline 83-A . ,§650 TS-802. 600 
е 84 .. Е Call TS-802H.. 4450. 
d MOUNTAIN HARDWA 
a Ded . S410 All products , . Сай 
ТР-1.., .. .. ..5650 HOUSTON INSTRUMENTS 
Tally Hi-Plot 
1805/1802 51490 DMP-2 $825 
1605/1602. $1325 DMP-7/8 $2025 
MT 180. . 5625 
MT 180. ... Call 
Texas instruments - 
810 Basic. Call 


Prices reflect 3% to 5% cash discount. Product shipped іп factory cartons with manufacturers warranty 
Please add $8.00 per order for shipping. Prices & availability subject to change without nolıce 
Send cashiers check ar money order all other checks will delay shipping two weeks 


2222 E. Indian School Rd. е Phoenix, Arizona 85016 


COMPUTER | Order Line: 1-800-528-1054 
WAREHOUSE Store Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Other Information: 602-954-6109 


OF ALL THE THINGS 
YOU BUY, 
HOW MANY ARE 
GOOD ENOUGH TO BE 
WARRANTED 5 YEARS? 


Few disks stand the test of time. threshold of your system. And Dealers. Software houses. 
Because few are built to the built to exceed all industry Check our prices, services and 
precision standards or certified (о specifications including those of specifications. We offer 

the critical levels of Omni's ANSI, ECMA, ISO and virtually duplicating, formatting, private 
complete line. every drive manufacturer. So you labeling, small minimums, fast 
Each Omni disk is rated for 12 can count on them for the long delivery and copy protection 
million passes without disk- haul. We guarantee it. schemes on disks for virtually 
related errors or significant wear. Call toll-free (BOO 343-7620) for any system. 

Each is certified error-free at a your nearest dealer. In Mass., call 

minimum of twice the error- 617 799-0197. 


Omni Resource 4 Qal 
Millbury, | 


THE DISK GOOD ENOUGH 
TO BE WARRANTED 5 YEARS 


announce that the plane has just 
reached the middle marker point 
along the approach path, the 
decision-height location. Now a 
quick decision is vital. If the arrow of 
the runway graphic extends too far 
left or right, beyond the runway base, 
the jet is not properly lined up for a 
safe landing and you must press the 
M key immediately to signal a missed 
approach to the computer. JETSET 
will comply by announcing that the 
pilot's decision was a correct one for 
the landing situation. 

If however, the runway arrow 
shows that the jetliner is safely 
aligned for a landing, you must bring 
it down as follows: 


1. At an elevation of 100 feet 
(RADAR ALT reading), press the 
5 key once. This command will 
"chop the throttle" (abruptly 
reduce the engine thrust to idle). 

2. At 50 feet, press the — key once to 
"flare up" the nose of the jet. This 
maneuver automatically tilts the 
aircraft upward slightly to a 
positive pitch, causing a controlled 
stall. The jet will now sink gently 
down to ground level as it loses 
aerodynamic lift. 

3. At 0 feet the jet has landed and is 
rolling along the runway. Quickly 
press the Q key to apply reverse 
thrust to the engines. Reverse 
thrust decelerates the aircraft 
gradually until the AIRSPEED 
readout reaches zero. 


Your JETSET flight concludes with 
a display of the landing information 
that tells you how well you handled 
the jet. This information specifies 
where ground contact occurred and 
where the jet finally rolled to a halt. If 
you made a mistake at the middle 
marker, the landing report will point 
out the consequences. Ж 


The author has offered to make copies of 
his program available to BYTE readers for 
$8. Send a blank disk, a check, and a self- 


addressed, stamped envelope to 


Eugene Szymanski 
693 Rosedale Rd. 
Princeton, NJ 08540 


«ете Circia 336 on inquiry card. 


Winston could have sworn а 
“FIFO Buffer" 
was a headache remedy. 


Until he became an 
Orange Micro Printer Expert. 


Printers Can Be 
Confusing. Sometimes, even 
the informed personal com- | 
puter owner is caught short 
by the mound of technical dif- 
ferences in printers. Іп one 
visit, Winston learned that a 
Fifo Buffer overlaps the 
computer and printer 
functions, allowing Mr. 
Hollingsworth to enter 
his wine list while his 
stock report is printing. 
We Educate First. 
With so many dif- 
ferent printers out — á 
there with as many different 
features, we feel a printer educa- 
tion ts in order. We take what you 
already know about computers and explain 
printers in the same terms. Our current 
customers seem to like that because of the 
friends they refer (Nearly 5096 of aur business 
is referral.) 
It's Easy To Be An Expert. Orange Micro 
printer specialists are there to make you feel 
comfortable with your newfound printer 
knowledge. And when you decide an the 
printer right for you, you'll know exactly why 
you picked it from all the vest. With over 35 


popular models to choose 
from, and a complete selection 
of cables, options and inter 
face accessortes, we have 
everything you need to get 
your new printer up and oper- 
ating in minutes. 
We Have The Right Printer 
For You. Bring along your 
toughest printer questians 
Our salespeople will 
answer them honestly 
+ and practically: In 1655 
time than you'd imagine 
, possible, you'll be а 
2 э printer expert too! 
Aer ЕТ жЕ! are our only business, 
so we always do a better job at finding 
the right one for you. 
Orange Micro Printer Stores 


3150 E. La Palma, Suite 1 
Anahelm, CA 92806 (714) 630-3622 


13604 Ventura Boulevard 
Sherman Oaks, CA 91423 (213) 501-3486 


3216 Scott Roulerani 
Santa Clara, CA 95051 (408) 980-1213 


L104 Van Ness 
San Francisco, СА, 94109 (415) 673-0170 


уе 
- 


FRANCHISE OPPORTUNITIES AVAILABLE (714) 630-3620 


Circle 339 on inquiry card. 


Listing 1 continued fram page 273 


383 


FRINTet&, 4054". аа. 4 a c5 a ,"2PRINTS(GS, 39), "кир" 


284 PRINTE( 9,32) ,CHR$1128) STRINGS (15, 1208 1 CHRE CIL2) 


эв 
387 
зев 
359 
390 
391 
392 
FFs 
394 
395 
296 
F97 
заз 
аас 
ai 
205 
ao^ 
A03 
410 
442 
414 
416 
418 
420 
422 
424 
425 
579 
6006 
801 
605 
619 
615 
620 
625 
530 
535 
$36 
5640 
650 


302 


FORK=S2TO43SSTEPI& 

FORY-10TO22Z2 

NEXTY 

NEXTX 

PRINT@( 23, 327) ,CHRS E13)  FSTRINDSTIS, 150) 3 CHRE? } ST 
PRINT@( 10, 3¥).“VOR"2PRINT@( 11.4450 "MHz" 

PRINT@( 14,23). "НАМОЕ " 

FRIANT@E 145, 55). ”,,...1 "ae 
PRINTE( 19, 381, "RADIAL" 
FPRINTe€(21. 391, "DME" s PRIN[(8(229«14), "NM" 1 
FORYsITO7t PRINTE! Y: 12) CHARGE ISO) 2NE XT 
FORY=LTOZ: PRINT@( Ys 21) «CHRISCIBUIRzNEXT 

РКІМТӨ4 14,0) .LHR&CI2BIS STRINGS 1S. PS CCHRGE 129) 
FORX=QTOIESTEP LS 

FORY=L15TOZ1 

PRINT&CY:X) ,CHRS(148)5 

NEXTY 

МЕХ1Х 

РЕІМТЕ( 22.0). СНБа4131)%5181М06515,150):СНН6(130); 
PRINTÉ(13,7]),"1LS" А 
PRINT8 (174191, "MARKER": PRINTE! 1B. 20), "2 ы 
6xXtili2ó0:GY£1220 

GOSUR2100 

РКІМТСНКФ( 28): РБІМТӘ(10,8)4" á 
PRINTCHR*(251:PRINTG(9,4). "RADAR ALT": SPC 611 "STALL" 


PRINT@( 10.1434" <" 
RETURN 

REM: DISPLAY INSTRUMT READINGS 
GOTO7 29% 


YRalsXPeQr Far" 1.71.11. МЇ Л Б ДШ СОВ FOOU 
YPn1: XPFn71F&n"isn u":zV1eFPIGOSUB 9000 
YP-IiXP-39:V1-CC: G0SUB 9000 

УР=4: 2%Pe239:VisAS:GOSUB 9000 

YF»4t xXPeq Gt Feu GHeeHe "2 VisRCIGOSUB ссн 
Үрей: XP-255:F8-"4 Hi, НЕМІ GOSUB 900 
YPa5: XPeO2 Ее"! Йа! yam: DOSLIE Foot 

IFF t2) =1 THENYP=103 КРА: рУи" ед GOSUBSO0N 
КЕМ: DISPLAY THRUST 

FOR 1зі TO 7 

PRINT@(1,1L}.CHRS( 2535" " 

NEXT 

PRINTGtTRS 11), "°F 

REM: DISPLAY FLAPS 

FOR I=] TO StPRINT@( І, 20}, CHRS(4261: “NEXT 
PRINT@CFL e 20), ^5" 

Еф" +H HY ° 

ҮРЕ: XP= 20} VIsFA:GOÜSLE FOOD 

IFF (6) =) THENS 3225: 40105279 

IFSX225T1HENSX2z46: 20170679 

5Xx225 

TIFF {Ті ZOTHENFRINTCHR$ (SX 3E PRINTTEILLOS 192," " 
REM: DISPLAY BRAKES 

FOR I-19 TO 121PRINTRCI. S4) , CHR (26)1". "ENEKE 
FPRINTGtBR, 9541; *»" 

REM: WHEEL = 

FOR [wig TO LStPRINT#( 1, 62),CHRS(26)3" "МЕХ 
ЕБКІМГӘШИН.52), ">" 

LFF (2)=1G0TO723 

REM: DISPLAY LAT/LONGIT 

ҮРе4: Poé rF fs" ope! Y1 OP ( 4 } 1 GOSUBSDO0 
yYP24t XYPz73:F$-z"44, 8" tV1—DPLS): QOSUBSFOGO 
ҮРеЗ: Pup F m" yhy" y aD A} t GOSUBTOOO 
ҮРеб: УРе7Э:Бак"фф, acyl epee i7 р GOSUBYOOO 
PRINTE 4, FE) , "WN" 

PRINT#(5, TẸ). "Ич 

о0т0729 

КЕМ: DISPLAY RLIDDER POSIT 

PRINT@( 7,32) « CHRS(24)596(17) 

PRINT@Q( Z: ЁРІ. НЕЕ 14795 CHRS (257 1 GOTO405 

ТРЕ (251 THENRE TURN 

REM: DISPLAY wok VALUES 
vVPrbL1XP539tF£z"dihti, "tly ауа 3) cGOSUBPODO 
PRINT9(13. 39). CHR$C26) 1 VOS(1) CHRS i 25) 
YP-18: P= 39 РЕВ" VIS VOL3) S GOSUBSOÓQ 
YFI FFs 3S: Еф ВИЙ о теауролуга КЕШЕГІ) 
FRINTR!17,.,343,CHR$125  t5$t13) 

IFVORt] I= "OUT "GOTH? 32 

РКІМТЪ 17. VÒL), CHRI (159) 

RETURN 

КЕМікЕҮ POLL SUBROUT 

ІР Каа Е" UR hae 'S” THEN һке-ізбсото A50 

IF Көл",” UR Кф". = THEN FF Er GOT) REK 

IF a=" 2" THENRA=0:; LOTOSSS 

TF ASit Siea DR АЗІЛЕТІ4і (HEN +? -3:GO0TD. st 
IF .S2"4^. THEN Ккай: (0/10 x5 

IF Es "y" THEN F FeS: ОТИ кад 

IF}. $= "R"THENEFKK2455 GOTOSS5U0 

ІРІ жесі "ТНЕМЕК-7: GOTORSÓ 

IF ¢2"A“ THEN} 29: GOTOBSO 

IFF $e" 0” THEN A s ?: COTOESC 

IF bh Se" et THEN.) »LOsbOTOSSO 

IFASX (ik 8) =o THENKE ка? 16ГО SC 

ON) KOOSUBSOO , 93. 914, 728, 931,035, 949,744, 715,050, M5 
RE URN 

REM? THRUST REY 
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"Ds IFK$e"F'"IHENTR& TR- 2ELSETRETR*1 
FDA IFTRCITHENTRS41: RETURN 

"Ob IFTR26THENTFoEA RETURN 

907 RETURN 

S06 КЕМ: RUDDER KEYS 

уә ТЕК", "GOÜl Q9 LZECSERÓCRA t 

310 IFRA^U!HENRA-4 

311 RETURN 

“12 RASRA- 11 IFRA- —41 HENRA:- A 

313 RETURN 

$314 HEM:ELEVATOR KEYS 

315 J-25: [FRAS 1 THEN] 

914 IFF $-LHR9 (21) THENF aF A+JEL SEF û=F A= 
919 IFFA-4)0THENFAe40 

оле IFFAC-AO0THENFA--A 

O22 IFFA-OTHENFC- 1 £ БЕ TURN 

924 IFFASOTHENFLwZ:t RETURN 

e274 FL x«zt RETURN 

*2& REM: WHEELS KEY 

929 IFWH-10TIHENUHI Zt RETURN 

S30 IFHH912THEMAH | 0: RE URN 

өлі REM: SET VOR FREC 

жаг PRINT@()4+35) CHAS (11t 

#33 LINE INPUT"VUR FREO “TVS YUL OVAL УХ) 
оза PRINT@(14,53),.SFC (1S) .HRS (21 RETURN 
935 REN: SET VOR RADIAL 

өзе, PRINTE(14,55),.CHRS( 173 

S37 LINE INPUT “VOR RADIAL "VIE: VO 3ISUALLVRSI 
$38 PRINT894£144,55), SPCt 141 СНКЕ 121 2 RE TURN 
340 REMI:IFLAOÓFS KEY 

941 IFBRSIOTHENBRS 1 27 RETURN 

«az JF BR=12THENBR=10: RE TURN 

“44 REM*ALUITU-OBS. KEY 

945 FC 3l SRE TURN 

5344, БЕМ: НЕМ THRUST KEY 

$47 IFF} THENIR*/ 

Gat RETURN 

350 REM:MiS»ED APPRUAC HED LEY 

"| ІРЕ(2)е1ТНЕМРІ5)ғі 

752 RETURN 

753 КЕМЕР ЕКЕ LEY 

“54 iFFI(2) SUTHEMF ficut FL- 2s RETURN 

750 Fhz1z:hE-T:REDUERN 

1000 REM:SITLATICGNM UPDATE ROUTINE 
1602 ТУФфаТіМЕя UNSODE ёт IJ D-T: TL-TB 
1010 DOSUB1100Q 

1012 GOSUB! 130 

1013 2005091149 

1014 IFTR=FTHENGOSUB 18OQEL SEGOSUBI 124 
1916 GOSUB1IGS 

1018 GOSUBII14 

1919 ТЕҒІ2І "100701500 

1020 6050681400 

1021 6050161500 

1030 ІРА Cal THENAF = 11 GCTOSIHIO 

1031 IFF(2)=aG0TOL 099 

1032 IFAL>0GOTO1O4e 

1033 IFF(7)2»160TO1690Q 

1034 F(?7><1 

103% ТҮшҰМ 

1038 TXexh-750 

1042 IFFA»1THENAF-2: G60T03000 

1044 ІҒҒА“ОТНЕМАҒ =3: ПОТОЭОЮО 

1044 IFFt&1-0GOTU1052 

1048 IFAX-100THENAF 4 : GOTO3O00 

1050 IFAX-2SOTHENAF x5: GO TO3O000 

1952 IFWtsIlOTHENAFx6:G0103009 

1054 IF TADOTHENAF= 714607103000 

1056 ІҒТХ<-1ОСООТВЕМАҒж?7: СОТО 
1058 IFABS(TY)2100THENAOPF» 7160103000 
1062 GOTO1O99 

1042 AF=8: GOTOSOO0 

1068 IFFt5)12160101082 

1070 IFFA»O000TO1074 

1072 IFFACOTHENF (6) =0 

1074 GOTOlIO9*9 

1076 IFF(&)9QTHENAX mM ТЕЬ} еі 

1077 IFTR-660G0TO12080 

1073 IFFACZTHENRC--19G00t GOTO109*$ 

1079? FAS2tFL-41: RC«-18/00160T01095 

1080 FAá*1:FL-1:RC»—300; GOTO LOFTS 

1082 IFAL«C2OTHENAFse*: СОТОЗООО 

1084 ТИяЗ:ҒАефіРІ «2 

19064 AF2310:60TO3000 

1090 IFXN«-9?50 OR ABS(YNI>100G0TO]1004 
1091 1Ға65>900701099 

1092 АҒ-О: ӘОТОЗООО 

1094 AFz9:60TO3000 

1099 GOTO1700 

1100 REM: UPDATE FUEL 

1102 FUzFU-(34-TROH«*TuUt ТРРОСОТНЕМР Lac 
1104 FPsSFLU/3120: RETURN 

110% ІҒҒІ?ІтіТНЕНМЕС әй: RETURN 

1107 EFF (é)=1 THENRETURN 

1108 КсгедожзімМ(АВОФҒА/ЕҚ) 3101. 

1110 IFFACOTHENRC=~14RC 

1112 RETLIRN 

1114 REMIUPOATE ALTITUDE 

1116 [FF (7) а) НЕМЕ TURN | А 
1116 ALwAL*IJeRC/AO Listing 1 continued on page 306 


to create original animated dis- 
plays in a personal computer: 
в Part | of the book describes 
the theory of animation, 
9asic hardware and soft- 
ware concepts, and the po- 
tential of various products 
for animation 
в Part {| details the actual 
programming techniques 
used — covers character set, 
plotting, player-missile, and 
scrolling graphics 
With more than 100 illustrations 
Written and ed and program listings in Atari 
all as аа as ABC. it gives BASIC and 6502 assembly 
you all the tools and techniques language. 


й 


Coner develop ing “user-friendly 
software d are at your Aue eet in this useful course 

in humanized programming. In rea dable and often witty 
style, the authors help solve one of the УШИ problems 
that prevent home and office microcomputers from 
reaching their full potential. With ecnplated deta ls on 
everything from screen formatting to presentinc 

tions and writing clear docu mentation - plus ful ist 

of rd in popular App! SIC. 


r$ clear, crisp. Y down to earth d de 28 RRS: the 
ign, capabilities, and potential of the vastly more 
powerful new Intel 8086/8088 16-bit microprocessors 
ا‎ the latest magic in وی‎ ec ICs. The book 
y available software and new products 


1 PO e em im ean N.J. 08520 


k (вер, plus 
‘and Thandie’ ant TOSS an unwanted 


бі at on Же cutting edge of саи pe er 
technology. 


By Mitchell Waite and Julie Arca 


The first book to focus primarily on inexpensive 
microcomputer-based text-editing products, Word 
ocessinc Primer gives YOU a thorough п rundown 
DOW “| new way to electronica Пу generate 
manage al e нүшү lona ситеп 


(кз ив өш өш жа un өш um кэ ез ез ез кә 


your copy, selecting equipment 
invaluable min aes 

tures, and prices to make It eas ), 
Clearly the most informative word pr 


П Pay јд ш) wilh thes order plus local tax, and McGraw-Hill pays all 
n ding costs, Return baok(s) агу 13 days lox full refund И not 


lorth 


tar can 


make you a Star. 


Everything it takes to make 
your systems package 
a feature attraction. 


As a leading supplier of hardware and software to 
smali systems houses, North Star is always on the 
lookout for talented systems integrators who need 
quality microcomputer products and support. 
Whether you need hardware, software or a combi- 
nation of the two, we can provide you with develop- 
ment products that meet your needs. 


Your ticket to fame and fortune. 


Our North Star ADVANTAGE integrated desktop 
business computer features 640 x 240 pixels mono- 
chrome graphics, a standard Z80A" with optional 
8088 CPU co-processor, dual 5X" floppy or floppy 
plus 5X" hard disk storage and Local Area Network 
capability. And list-priced from $3599, our North 
Star ADVANTAGE offers incredible price/perfor- 
mance. We also offer our low cost HORIZON* 
systems in both single-user and multi-user configu- 
rations. The HORIZON features ап S-100 bus, 

a ZBOA СРО and floppy as well as 5%" and 14" 

hard disks. 


Allthe tools you need to write 
your own smash hit. 
We offer standard, user-proven business appli- 


cations software programs as well as our "C"-based 
application development system. Add to that our 


The North бізг loga and HORIZON are trademarks or regisiared 
trademarks of North Star Computers, Inc. 


FOLLOW THE STAR 2 


NorthStar "=== 


variety of powerful business languages and industry 
standard as well as proprietary operating systems, 
and North Star gives you the software tools you 
need to produce a truly capable business system. 
Standard applications software includes analysis 
spreadsheets, word processing, accounting and 
data base management. Standard languages other 
than "C" include FORTRAN, COBOL, BASIC and 
Pascal. In addition to the industry standard CP/M” 
operating system, you can also select from North 
Star DOS and ASP for both single-user and multi- 
user system configurations, and MSDOS" for 
16-bit applications. 


With our great supporting cast, 
you'll get rave reviews. 


Wa offer comprehensive technical support includ- 
ing hardware and software training, technical 
manuals, nationwide service and a special factory 
telephone number for technical inquiries. And we 
make it easier for you to do business by provid- 

ing you with discount development units, sales 
leads, a third party software directory, company 
newsletters, sales promotion material, nationwide 
advertising and a nationwide network of distributors 
and North Star sales offices. 


Call us for an audition today. 


For more information call (415) 357-8500, ext. 504 
or 534. 
We want to help make you a star 


CP/M is a registered trademark of Digital Research Inc. 
ZBOA is a registered Irademark of Zilog, Inc 
MBSDOS is a trademark of Microsoft, (nc. 


14440 Catalina Street, San Leandro, California 94577 


Сігсів 327 on inquiry card. 


See us at COMDEX, Nov. 29-Dec. 2, Booth #2034 


Lowest Prices 


on Personal 
Computers 


Call 


lali + 48K... 
mix Call 


pple 11 128K... 


a 
225515421521) 


CPS Multi-Function Card 

Мос System (16 Voices] 

Expansion Chasis (8 Sots) 

Clock /Catandar Card 224 
A/D +O/Almteriaca....,....,...,.. 213 
Aomplus + cand......... сатаа 
Super Talker 50-200 

Keyboard - ROM (ar Remplus. . 

Copy ROM ter Rontplus 

Rem Writer card, 


Clock (appl) 
DO 8 "Disk Coetrolir . .......... I E 
V-1100. 8' "Dual Disk Orive 


VisiCalc (ATARI 800, IBM, Apple} . . 
HEWLETT 
LA PACKARD 


НР-416....... $149 


HP-41CV...........219 
HP-41 CARD READER 

HP-41 OPTICAL WAND. 

HP-IL PRINTER 18214341 

HP-IL INTERFACE MODULE... 
HP-IL PRINTER {821624} 

HP-IL DIGITAL CASS. DRIVE 


HP-IL VIDEO INTERFACE М00.... 229 


ATARI 400, $259 
ATARI 800, $649 


ATARI 16K Матогу Mod 

ATARI 850 Interface Mod Е 
ATARI 830 Modem........... 145. 
АТАН! 825, 80 Column Printer. . 565. 
ATARI 410 Program Recorder . . . 
ATARI 810 Disk Drive 

ATARI Joysticks, Pair, 

ATARI РАС-МАН",,,......... 32. 
ATARI Star Raiders ........... 32 
Cal из fer kati prices ва full ATARI Bee! 


Pricas do not include shipping All prices and offers 54 


,- FRANKLIN — 
Аса-1000 a t т анча 
Аса-1000 w/color.., мовна Howe 


—MICROSCI— 
Apple Il + Compstabie Drive 
Disk Oriva м/сәпігінг |... ....479 
Disk Drive w.o./comtolar,,........ 279. 


Ск commodore 


Vie 20 Ақ... ғ. . % ene 9 
ШЕ... .. ...... 87 
мар, ..... 


|, Cemmedera 64 . 
[ 
“ғ TI-98/4 Computer ., „ 
Ti-55 Calculator . 

_ ТІСІ Program Cricutaler. , 
TI-58c Calculator 
TI-58€ Calculator “we HEVPAR 
Tl-PC 100 Printer / Platter is 


TEXAS INSTRUMENTS 


| 


anes M 


-1500 Hand Held Computer | 
СЕ Four Cole Prine ae eae “ fH 


IBM-Quadboards hy айе Corp. 
Mamory Expansion, Clack. Par interlace. 
Н5-232 Interface. ALL ON ONE BOARD ‹ 


Quad Beard w/G4K Installed... ..,,,495 
Quad Board w/255K Installed . , ,, 795 , 


HP-41 QUAD MEMORY MOD..... 
HP-41 EXT. FUNC. MEM. MOD 
HP-41 EXT. MEMORY MOD 
HP-41 TIME MODULE 


f up-12C 
HP-15C 
HP-16C 


Your Choice 


11 


379 a o n 
) HP-10C,$59. НР-11С 579. 


— Monitars — 
Amdek 3006 13'' Green Phos.. , 190, 
Amdek Color | 13.......... $349, 
Amdek Coler (1 . 
BMC 12''Grean Phos...... oe 


žaniih 121 12''Grean Phos. . . . 119. 


HayesSmartmadsm-1200. .. . . 

Hayes Smartmodem 

Hayes Crenograph....... | 
Hayes Micromadem и (Apple 11}, . 310. 
Novation Appla Cat. .......... 318. 


— Printers — 
Epson MX-80FT oe Еее ‚Сай 
Epson МХ-100............. .. Сай 


105 Prism 80.............. 1149 
IDS Prism 132 4...... 1289 


ebject ta change without notice 


ersonal 


ЕТЕ? 47 
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Circle 359 on inquiry card. 


Listing 1 continued: 


111% 
11.6 
112 
1124 
1125 
1124 
1127 
1128 
1130 
БЕЗ 
1132 
1133 
1134 
1135 
1134 
1137 
1133 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
t 260 
1202 
) 2604 
1204 
1208 
210 
1212 
1214 
1245 
218 


^" ^w 
L л 


1-24 
1224 
122% 
1226 
122& 
1-290 
1252 
254 

1254 
] 20 
1262 
1 2564 
5264 
1242 
1.770 
127. 
1274 
1275 
1 300 
] zn 
1364 
1 06 
t Fog 
1 31U 
13142 
1:18 
1:6 
Tain 
а 
1350 
1352 
1354 
1335 
1397 
1358 
1360 
1262 
1364 
1 366 
1363 
1370 
1372 
1374 
J 460 
1402 
1404 
1406 
1408 
1414 
1412 
1414 
2414 
1412 
1420 


1422 


1424 
1426 
1428 
1430 
1432 
1440 
1442 


TFAL ӨТПЕМЕІ хі: RE TURN 
ІРІ, бейін М Чан? 


= RETIN 


REM: OFLATE AIK РЫ О 
e 23007 ИнЕТЕ 
бі-Ас-саҒғА 
fF BR=10THENRE ГІ IRR 
Ас." Ас 3+ 20: КЕ ТОКАМ 
IFFt5)-1GOTD1 132 
ТЕР ІСІеЗСІІТІҢ 142 
TFRA=0 НЕМЕТ «С RE TURN 
ЕКА -OTHENG=—-1ELEE Jz 1 
RA@=AB> (HÀ? ТЕНКА} ГНЕМКІ ті гато 137 
IFRA=2 THENAT 102 (OTOL1 37 
[FRA= 3THENRT= 2OELSERT= а! 
RT r.IeRT: RAY. «RA 
CCSCC-KT 
IFI € => ЗӘӨІНЕМІГ «CC 3605 RE TURN 
[FET :ОТНЕМСТ = 360-01 
КЕТПК 
IFRA-11THEQNRE T HRH 
[FR& :OTHENLC ECE 
Като: GOT 139 
ВЕМІПЕПАТЕ ALTER РОХІТ VARIABLE 
RF =40+RA+HAS RE TURN 
REM: COMPUTES DIST*BEARING TO А ! NCWN POINT LOLATION 
VLzARSC(OLE-LEGEBL 6052 3-12 IFi Іі" ІКМІНЕМЕ {17 
VG-ABt (OB-OL DI BL (A4) 712 IFGB-— QU IHE NBL 141--17 
LA-LCt: DOSLB S400 
n1znmP 
LA=LB: POSUB? 400 
Xs MP? OMe GBS UM - M1? 
IF DM-GCGOT Ct сн 
ММС Е рм ТРОС 1134, Болт га 
CAT RATH QO! 1 DReVL ect /COS (TASER) 160TOITIIZ 
Ало: DREVGRCOS UL C IP RF} 
Перед ТЕВЕ. (SIs Loose 
TF EL (4) 21 THENCR=CAEL SEC R= +4.0-CA 
RE TURN 
ІЕЕ (4) = 13 THENCRE 120-САН. ЕСКЕ 120408 
RE TURN 
КЕМЕ: ЁТ WIND УЕ. Јов FOR CURR А ТТИ: 
IFIX(AL/400U05t ТЕТ 1nTHENI*10 
WD-bWàhit1,.0):WV-WHÀ!1«1) 
RE TORN 
RER: SDLYES WINE TRIANULE 
бесігі sas OMI зоо 
Миз МУХ У 
OIE 250 
er MEG 1:30 $ DFA: 
L Ну tne HOU 
к=н x:My-MYIL ТЕТЕ she 
Tl -MA Say? 
RETURN 
КЕМ: RE SUL VES 


IELSECC=CC +1 


SEI THE NATA- hss 


а VELTOR INTO REC TANGLE AY үг МОГ 
ІРА An HEM" Piece dirt 30 

TFA I SUTRR Ate 2F Bae “ғатын 2360 

IFA -СТУӘТНЕМЫ <2 Beer Аз Ө pis 

Гк=4; BFA- 270 

Ха со БАКУ жы] (РНК К) 

ТЕГ = 1 ТНЕМКЕ TI iN 

ТЕС-2ТНЕМІ ¥= f sl Y: RETURN 


РО 3 THEN R=- LL xsd Үз fad YIRE | Utd 

LX--19L* 

КЕ FURS 

КЕН: COMPOSES К.У COMPONENT. 1м A POLAR VEU ТАН 


VZxS0RIMX 243MY 2) 

IFMX«sóoGOQTU Sac 

[FMY sGTHENCG-^ZEL SEU 1 

GOT! 340 

ІҒМҰ<-аТНЕМОЕ ЗЕ SEL 4 
LEMX=CTHENMA= v0: iT UE ЗАА 
MO-ABSICMY/MX) 

MA*SATNITIO) ЕН 

LFQ= ] THENMA- *0-Hàt RE ТШЕН 

{Fri ZTHENMA2 904 M6: RE I LRN! 
1IFGsGTHENMA*.: ^O-MA: RF TURN 

MA v2 7t *hNA 

RE TURN 

КЕМ: СЕТ Posi TION FOR CMEC DIEI AY 
ASt2) AS FACT HSFATCU(Z ГТД CL PA 
Аасайб5і1:%:ҒавҒРай 12: CecCcyosé nb 1 
IFAS) CS ASORFALS) „КАО ТО AA 
ЕСС) 47 CC ORAL £25 , At MOTAI GA: 

Біо аі IFTE THE IM 460007144. 
&iASeCOSCAESUFAT/ZKR) 

GOSUB і 260 

DN-6G$S*i TD-TWtL1) / 3600 

CN-TKk:L1zLE 102151206610) 

сак а COO) 

Fijor ТЫІ хТИгці (ізі 2560L ъ= 
(941931210541 1)%3062 

FOR.I-4TO7: DF CSP 9»CP Г. 1 NEXT 
ASCLIIWASCZISFAC DISFAC ZR tCCEIOISCEC(O2ISE CL @AL (2) 
AS*AS ( 2): ҒАсҒАій2): CE acc (DO s M =A (2) 
RETURN 

TW I Ir T DEF СОЈ ес 


AJsASeCOS (ASS CFA KRI -— : 
a Listing 1 continued on page 308 


ryx software Check our 528 
a а | r ' | 
XJ Quality Discount [Holiday 1152222) 


UARANTEED LOWEST PRICES! we will match any advertised price. Just show us the ad. 


G 


Please: 


e Wisconsin residents - add 5% sales tax 


• Add $3.50 for shipping per software and small 
items. Call regarding others. 

* Foreign - add 15% handling & shipping for 
smal! items & software. 


Circle 340 on Inquiry card, 


APPL E Spmiquerd 199 C Cempiler 175 CPS Mullfunctuoe 178 
Edit 6502 B? Ashton - Tate Mountain A/D + D/A 289 
Screen Writer Н AE m CCS 12K ROM /PROM Ho 
a HAYES SMART MODEM "X E 140 ae 5465 CCS A/D Converter 58 
оси sones anaurzen "® 5399 Malling tis! a Вугот Software CCS Serisi Asynch 49 
Artsei Stoneware ОВ Master 179 HI ST AMI ТЫП Applescope {your Appis ат sn 
Magic Window - Міс 2.3 185 ASTMS 160 Osciloscops) 595 
Visischedule 135 CP Aid Vides Enhancer | 149 
age Ча % — visipark 499 қ K & 0 Enhancer "5 
tine тесе. тне ^ PFS” Filing Aupart or Griph Bü Ране kal) Dan Paymar Lower cese 7 
Muse Software Digital Research ALS Smarter 1% 
Beagle Bros. Super Text Н $125 Pascal МІ + 5389 ALS Z-card 269 
Das Bors $22 Address book 41 МАС a5 Percom Doubler |) 187 
Utility City ?5 Form latter a? 510 18080 Debugger) 55 Bu 3 Full View BD [ATEOU] 299 
Appia Mechanic 25 Dalla Pint 54 2510 1280 Debugger) go ÊN 3 32K Mamery (AT 400/800) 159 
Broderbund Peachtree ыле, = late a uo eem 599 
C Basic 2 97 
icr dag ы Series 40 PL/1-B9 ма Оита БАК (IBM PC) 299 
GFL, A/R, A/P кз. 5399 Mise Videx Micromodem Chip 25 
Sarpantna 26 Inventory, Payroll ва 399 re М eden Baby Ale (BM РГ) 495 
Charles Mann (QUAL + A/R + A/P (реса!) 381 € Alesis Joni "e Quadram башта Board ПВМ РС) 445 
Basic Teacher $ Series 9 eras itm " 225 Quadram 128K Ram [ЕМ PCI 495 
Teachar Plus 32  Puchcaic 279 Мкгаїзтат BK Frister Butter 135 
Telacammunications 279 Ери Supervyz 1% у d 160 
Medical i 875 мары 
Sili ү T The Goss Financia! Accig 1800 Ви 3 Qual Coma-plus (Apple 11} 205 
| Denver Software SUD. нау The Bess Payrol System 750 мА 15K RAM WIZARD - 15 (APPLE Il] (Special 79 
EAST (Special) 5555 ORDHANDLER iSpecial| $149 Thy Base Cine Biking 1050 % : 
Echo || Speech Synthesizer 159 
Financia pariner 319 ` Sensible Spaller Fax and Gaher Quick Screen 129 Symiac Light Pen {IBM PC) 140 
Pascal Tutor юз And Many More Games Symiec Light Pan [API] 200 
Pascal Programme 1% و‎ intyeam Zork | 519 
Elis co mputing CP/M ае d Computers 
svada Ce $168 З 
nd Mien 9 Mark of Unicorn Yahav Catchum 32  Commodore/Atari/ NEC /Xerox 
Nevada Edi $9 Final Word $750 Adventure 101-12) 89 Call for Price Information 
Applicalion pki. ва 2  MicroPro And Many More 
Howard Software WORDSTAR (Special $250 Monitors 
Тат papua 82 197 рсы 199 : Amdsk RGB Coler 599 
Тах preparer state СА. WY /NJZIL 80 Speisiar 160 ENOROSTAR [Spec] $250 — МЕС 327^ Hines Orem 159 
Krell Co. Suparsar | п г B5 Sanyo 127° Hues Green 198 
Data pack [3 ia One| M oe 298 — TECO TM - 12 DX Breen 147 
Laga о ша, in Û е 9880018! 199 TECOAGE 13" 525 
Logo w/o Friis Ағын ات‎ Crosstalk 18 буния. 127 Ambe m 
Microfocus peda эрү аш ul Zenith ZVM 12 Green 115 
і 3 asic 5285 alling 
ои ac Vg баце Compiler 125 Vedk 155 Modems 
Foriran 80 145 CP/M ВЕ 295 Movaling Аррн-б || $299 
Micropro Сори 80 80 Write-on 110 — Hayes Smartmodam 275 
Wordsiar $105 Mac 20 140 Movil 125 Hayes Smart Modem 1200 - 
Mailmarge 85 Speliguard 347  — Micromodem tt ! 
Cakstar 143 ік” htree Easy (Exec Acctg. Sys.) 625 _Chronagraph 199 
брин 1456 (етеп Lodger 5169 Easy Planvat 18 Printers 
img (сот Recelvables 398 
auparsort A Pavabi Ashion-Tate D fase Il 485 Anader 3500 Serias 51 580 
Ward Pak |5ресін) 39 | ate ным 399 (имою Volkswriter 1758 Epson Scan 
Date Pak (Special) 329 ai ү m Paachires Accounting Мойше 399 ¢ ite Starwriter 1480 
‘ SPECIAL PEACHPAK (GL, AR & AP) 399 с itoh Prowriter 599 
Microsoft Property Магнат! 793 V ссы Microsial 257 [маһіь510 2.200 
Basic Compiler S315 СРА Cont Write-up 7% Superson Üplimizur M" | 
Cobel-80 sop — Series 8 Module АБ Staigat ы Ұлы 14% 
Foriram-BO 155 < РҒАСНРАҚ A(G/L. А/Я, AP] (50080397 тр A ы ы 525 
erie ық н тылын — 2 
ula гола 
Omega Star Computer System Lasi Colony 525 Prism BO (w/ 4 options) lnc. catar 1.199 
Locksmith $238 — BL. ASF, ASP or Pay $350 Temple гі Арш! 33 Prism 132 (w/ 4 opine} 1,547 
Inspector aa — Legali Times Gilling 84% Galaxy 22 Smlih-Corona ТР-1 675 
Watson M — Property Management 045 Midway Campaign 224 — Disk Drives 
Games Sorcim Champlonship Sfackjsch 34 RB AANA ELITE 1 (AP. Il Special) $329 
Sargon Il 525 Supercalt 25 Мт 10 — "Rina Controller (Ар. il) 110 
ар ім и E 8 BE 1 The Warg Fach 35 Micro Sci A35 (Ap. il 398 
Crossword Magic 18 Supersoft Accessories/ шер a мың D nt 
Wizardry 39 р Hardware Micra Se} Controliee (Ар. il) 30 
Wight of Diamonds 2g Орт! 545 To т Tandon TM-100-1 215 
Mi йам H п Boards TANDON ТМ-100-2 брасіш)275 
5c. Dirk Docter M4 Co Processees 68 card (Ap. Ht) 5795 рш) 
Майһатаре 5M) кла 215 Sülhcard |780 СР/М Ap. 1) 744 And Many More 


ORDER TOLL FREE - Outside WI - 1-800-826-1589 


We welcome: * Visa, Mastercharge - (Add 4%) 


« Checks (Allow 1-2 weeks for clearing) 


e COD (Add $1.50 рег shipment) 


For technical information & in Wisconsin: 715-848-2422 
Store prices differ from mail order. 


Oryx Software « 205 Scoti St. * Р.О. Box 1961 * Wausau, WI 54401 


Circia 303 on inquiry card. 


EE V А. коска / nci Listing 1 continued: 


1444 GGSUBIZ260 

1446 DN-DGSe*T.l? 3500 

1448 СМЕТЕ: јар Sele :01e6$S141] 
1450 GOSUBZOCO 

1452 L$t1i9sL2:8851(1? xD? 

1454 IFFi(O)t1OG0DTOI45A- 

1456 LL(tI1)2L2:GL {FF 

1458 00т0142& 

1500 REM:VOR ROUTINE 

1502 IFVOÍIJe0GOTO1540 


| 1504 FORJ*QTO15: IFYUI 1 1 ШЕ Gl GOTO) 505 
1505 NEXT: COTO LS 
150% LCeVf GS 0) GC EVE tle 1) 
| 1508 LBxL2:GB»6? 


1509 AR: VGL. сЕ i001. 1 і 
1510 Lo-2360-LI 


| 1512 GOUE | 200 
1514 ІРІҢ” ЗОСОПҒЯТО 541» 
е 15156 ІЕСН- ЭҒОТНЕМ bite ttf: 
| 1517 onTO1579 


IMS Visti) "FROM" 


| ғ "T 1519 {уура уси Pr IFW? {ANANTH 
1520 YOCS) 2O5) “Ay: GOTO, 
| о Mics ІҒУО(5І! -)5OTHENVOUS)7 VOS! зн 
(524 TFABSEVO(S)) “THEMI i *VOÓL3»:063TOJI 537 
е 1326 TFVOSCLIS"FROM"TRHENT IECSET 1 


1527 ІҒІсІГНЕМУІН 3-І 
1528 УСІ 2! =4O+ Te INT(VOt(5) 12 VOLL A j = DR 
1530 IFVOUL2) C35THENVO C22 234 
1522 IFVOC2 124 5 THENVOILI2)946 
1534 0070150 
1536 VOStil]=" TO ":UOL3)-VOLS) 180: TFVQL3) 22 ЗЪОТНЕМУОХ З) eOL 3) 560 
1538 00701519 
1540 VOR(i)m"OUT "EVOL A Ja999, 91F (3) Or RETURN 
1546 IÉDR^120RDRCIOTHENMK.0: 30701518 
15428 IFAL24O0O00THENME EU? G0CTOJ518 
1550 IFF(L)91THENJwSELSE. Ix 2,5 
1552 IFCR2AR*JORCR-AR-JTHENMEK зд: 50704518 
1554 F(1111 Mk 1160701518 
1550 PRINTCHRS (25:*MF 1 
1552 PRINTé(18.21),*— " 
1564 PRINTCHRS (29) 
1566 IF MKSOTHENF I 1) «Dr RETURN 
1570 IFCCOLL*10RCC ,LL-J THENRE TURN 
1572 IFRA:»OTHENRETLRN 
1574 Ебірз РІ 2)ғ1 
13574 00701540 
1578 1FFi)SITHENVOGS) еСБЕР(2)<0 
1580 00701545 
1600 КЕМ: ILS ROUTINE 
1602 ZNwALtTHw2.:332471:Mk51 
1602 DWel .49eRWe Tut IFF 71а THENDMAS tI 
1504 IFF (711 THENCC=LL Каз 
1406 CJeCC 
Lèng IFCIJOLSOTHENC 360-0. Cine E Cu 
1610 HALO 
1812 0С=320-НА: TSe 1: IFHA1GCTHENDX =НА: lS 1 
1514 IFDCZOTHENDC--1*DCc: Тоз 1 «TS 
When thc dam broke at Buffalo Creek, West i n : nee n : T THENTLS= "E" 
Virginia, a lot of people weren't as lucky as | 1420 DY=DDeSINUDC/KRI zDXeDD&COS IDEER) 
« li 1622 XNsXO-DX1 ІРТІ %-“Е“ТНЕМОУш-1%0У 
this little guy. : 1524 YNEYO*DY4DMW 
Jamie and the rest of the Mosley family | 1426 LeekRenTNCGR XN) 


І 1630 Je(LH- TH) 0. 25: JeF 1 Y CJ) 
Seconds later a wall of water swept all their | 1432 1Fas3THENU- 


. [633 IFJC-3THEN.J-—3 
earthly possessions n 1635 ВЕ=ВЕ #0. 252 HE=F IX IBE) 
Here you see Jamie in the Red Cross 1537 IFBEc-7THENEE == 7 
shelter, thinking it all over, IBS IRE TEM T 
1639 1FYN&OTHENBE- = Le EE 
One look at that face, and мете awfully | 1440 IFM осот да 
1842 1FXN?34?60ANUXN зникнути 44S 
glad wc were there to help. 1544 IFXN225346NDXN^S5 740101548 
Every year, you know, Red Cross | 1646 м =o 
touches the lives of millions upon millions | 1948 CAFE 
of Americans. Rich. Poor. Average. Black. | 1554 PRINTCHRS (25e I 
White. Christian and Jew. With support. | 1956 ERINTE! te. 211.8 " 
With comfort. With a helping hand when 1662 XOwXN: YDYN 
1554 IFFBe1GOlUIS/A 
they need it. : 1666 IF XN IZODUUUTULES Fo 
So when youopen your heart, with your 1558 Ғөзі 
; <q | 1870 FORISUTOS 
ште or your money, you can be certain ith | 1255 рвцттеіізетаеҙ ласті 
in the right place. 1674 NEXT I 


1675 IFF&2OoG0TO1699 
nes Cross 1673 PRINT@(17,%@)." " 
1580 YUSFIX(YN/16. 71 : XCm54 YU 


1582 ІҒХС<4?ТНЕМХСай ӘУ 
1684 IFXC»79THENXC-79 
1686 FRINTÉ (17, XC) .CHRS( 159} 


16236 XGOsXC 
1699? 90701031 
1700 GOTO} 799 
17? G60TO224 


Listing 1 continued on page 310 
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а awe к; - m Prud j r 
کو‎ 


r (e e ad 
сенбе ТЕ 
«Qe Le a WO a ns | Est iym 
5 {А 228 a = a 
590,67! Oe ме” 
AON pon > ie ==. 
20525-99 - 
e QUE vc d m ш 
МО TE ra {5 ll i ESK e — 
е Ка AA TE ن اا ی‎ 
ӨР» al е ыле) 5 Т کے ر‎ 
E a TAG E AU Себ б саба, се ANT mm | 
EM T soe o eg "7. 
(AEST ROTEN АЗАН Aen. ON IE 
3 99 k NS Eee aE EE D a : 
NCP! (ese xoa new оо те oU uel 
ead ааа Mesas gD r ag 
NK OS CES AG е м”. RN ge a 
9 ры $ ( DU Poeni =" P. d E 


d m ^ 


— “Senin 
~~" User Confererces & Wor ops tia 
s 2 ж” * a — ae 
ы p udi Lo in 


T midi a ” і 
е” i сай a P 3 


Circîs 319 on Inquiry card. 


Circle 174 on inquiry card. 


This hee Deos н gn "Action" 
Восх. You du mon, then maid ІП. 
іше thy = lnwitecy al ATARI. 
ВАЕН thew ugh tha short pnp erra 
which we йггтыгин1. Тіш 
даі challenge you Id 

mange алі үИт program 
routines. Vis, А EE RII) — 

пі she programs — an 

approm lar foc beginner ma ӨЗИ 
и; BK [rar c" ID лиа. 
(Screen Drewin, Soeciat Soundi, 
Kwys, Рщшы + Фсүгісіз 
prisiad Screen Номаи. 
Оғиз enc Sound, Posts nn 
Pokes жн иесін mult}, 
Ordus- Mn. 1 
АТАЙ! (антым by iu — 
Bun + салын or dak 
Тїз pechago angfucim the book 
He 164 Du 4 салама cH cb 
Пиз specify! готып ¢ 
varely сі [ha programm. wich 
ote diit in The boak 
Охон Mo.: 7230 Елі 
Games for tha ATAR Computor 


of exciting gites, Tricks and 
hin 


п. 
Order-Ma, 1&2 LER | 


GAME FACKAGE far iha ATARI 
Bawah + сазва 07 бей 

include ie book Но (162 pius 
Сотоне Qe disk (рачка qliy] 
Containing а ariy ql быр (rO- 
гать breve іп thee Fem). 
Order Na. 7221 E39.98 
A TMONA- 1 

Machine Canguays Monka Fr 
the AT ARA 100. 


This powertlul rmeomitor provides 
Шысы wih sie Hran puppan 
What уб (wed io gel the rust 
out of your poweria pyram. 
—— on в rear, 
Chest Nj, Carrigans Toru 
Dineen, Numory Dump HEY 
+ ASCH, {Change Қытпағу 
Locations. — Bincksranaler, ИМ 


manoy toch see and Мал 
machina аллара programa, ylar) 
Printer 


тып — Lang Prog, 
notiongl?. 

Comm мп — mvoderionery 
ericls on fe 70 program thw 
АТАН! compone іп mechi 
a ч ene "€ 


yng an Қы 
ААЛ үтү Fowl Tracer (d rapira 
a Uu АТАН! AUM/AAM вва Sing 


EDITOR/JARSEMBELEA for 
АТАЛ) BUD, 327K or 18K ПАЈА 
Exttemoly fost ^ and posu 


EdiiotrfAmembier, [EX Sources 
todd in about 5 seconds) тей 
ATMQNA 1 


Order-No, 708g 
MACAO- Ausembler 
hy ATARI BOO, 48K ЯАМ 

Pane ppeclly yow аулаға: VAM, 


+49105 


е Of comete. 
One No. 706% 863,00 
Add 320.00 for төгіп тұн varuion 


Gaalight = For ATARI 400/800 
EK RASA, ua VO. раска, 
үйгөн and шыға [ВЕ maching 


Oder Ма 


Biorhythm fev 


54905 


EFROM Соттор KIT foe ATARI 
Сапты» (bars board) wiih W- 
atruetiona (Қой Two 16E or teen 
32% yom 12718,2432 2713! 
Order Мә М1, 
Onder Ма, 7041 — 838.85 


голад Hiring amali 
busine wt atadi "00/800 
к PAM, 

Сғфы-Мо. 7022. съм. ағала 
Cree Ша. 7200, dit Бар 


lle ا‎ Ne. 7213 334.85 
Кетти Contr. No. 7218 £24 АБ 


NEW | ATEXT-3 

Tha now ë ë endok = in 
machine ІК) tor ait 
ATAR 4X cama ties alters 
Ine шт! price perforrencr qur 


ATARI 
Order Na. 


бүлө 
Varios! ond 
horizontal wong {шр to 255 
enar per ling) Include commend 
o кіні 
Onder Мп. 7210 cere 87938 
Онам Мо. 7211 пн 
Order Ма. 7212 созучіҙа 67900 


Lean FORTH for tha АТАЙ! 
400/806, canaries гу disk 
беде) Мә. кте 


Paymans: Chace, 


ELCOMP “>: 
end SOFTWARE 


Far A1 AR(--PET—OSI-APPLE 1)—@602-VIC-20—Sinclan -Timne 
анны See 
ATARI ATARI ATARI ATARI 
[Ee —" 
ATARI BASIC — Lasting by 

Utieg 


Оа welrerme! 


ELCOMP FOATH = Enboncod 
FICHFORTH on disi only 
Order Ніл. TEE 


Hew Іш ruined your EPSON- 
Printer to the ATARI 4DO/BOC. 
Contraction тісі» ith grinte 


сінып hoon жиги, 
(Screg lint ard өзгізізіз chatuc 
167% por Firo}, 

Orgder-Ho. TID 618.35 


اا 
OSI OSI‏ 051 051 !05 


Mock of heso емие. 


irarmbuctipa to OSI compuiers 
Diya, herfiwate and қо мае 
тістен Pot рем iy 
walan Pn one compec? unre 


192 Gan. 

Onhwr-Pa. 157 ГОА 1 
Tha Bacon oet of OWID 
ÜOrder-No. 758 6735 
Tha Тын Иса of OHIO 

Onder Мо. НӘ B? 35 
The бегін Gaat o! Оніо 

Сіз Ма. 160 $5.25 


VIP Package - Above Woot clus 
a сана іе with ihe ктр ат. 


Or dar. Ho, VOA Етене 
Тан Fifth Әліш of ӘНІ 
Order-Ma, 161 87.25 


терий Реми for OS: 
сты cae bus and Court», 
Öri Ha, BEL 520 mM 


Мана Lit Jor CIPE ог 
САРМЕ 24k МАМ 

ZO ирими [reí piane iribar 
ағ (xps Di arr 57 7/0 d] 
Ответ Nn, 8240 E28. 


SK Метою BASIC Ref, Man. 
Dro. 151 Au 9s 


and él 
Onder Me. 162 А: 
Мени 
Ceder-Ha. 153 
Sound 
PRR кюр 


Ceserinnions, pio ant spaciii 
сауа oi Uv топ {рыш 
ткт онал amd support chips. 
А MUST fer the harm bett. 

"Ма, 2% gias 


тї — Feeding af rhe 


ighi chapiwr auping PET 
haetheetn, Incl rapa and 
intariucing — miormation, Pro- 
gramming tracts ard чаны сх. 
Order No. 160 69.95 
Proictype-Empemign Goad for 
VIED TEA Bon) 

Onier Ма. 4544 6710.96 
Wordproopmtor ?, ты d 
Orr На. 4870 10.85 
mae Page fos VIC-20, қылыш 

Ен 


Tres far Vica — The Vic y 


Programa, hint axi иан 
aah ag for vc 20 

Order Мо. 141 05.96 
TIC Tad VIC 

Order No, adio 89,95 
GAMEFACK | 12 Gema) 

Order Мә. 4881 £146 
Dusi dyyitick initrariignh 

Order Ab 29.96 


No. auna [UT 
МК SAME DM Pi- 
м. Алу combination of RAM 
id ROM on ом 
VAL E e 
бейей, В ЕШ 
іше cost ЗЫ ке boks ір” 


eur APPLE Il. Bare bosrd comas 
weit munire description шй 
iol marg, 

БОЛ VIA—I/O Exp. 


Ontwr-Na, 8389.00 
2718 EPROM Burner 

Оғба-Мо. БО? 545,55 
UK БРАОМЛТАМ Cerd 

Сисіш Mi. 502 $29.00 
Soltware for SINCLAIA ZX-81 
wd TIMEX 1500 

Machine Language Monten: 

Order Ма, 229% км 


de^ 
machi ra p чы 
ZTX-B1182) oF у 1000. 

Cedar Mo. 16) ae 02275 


ELCOMP bee lnc, 53 Redrock 
Pomona, СА 91766, Phone: (714) 623 Fr 
Order, VISA, Magtarcherge, Биги. 
POSTPAIO on PREPAID іл ОБА. £65.00 fading іа for COD. 
АН cedars анла USA: Add JAN shipping. Г.А емі 6,5% мым (ил. 
АТАЙ! by p regurierod табот of АТАН! Inc. APFLE ih e езбінетейі 
Trademark of AFPLE Ны. FRT^VIC-20 laa trademark of Commoders. 
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Listing 1 continued: 


1800 
1802 
1804 
180% 
1806 
1810 
1812 
1814 
2000 
2004 
2006 
2008 
2010 
2012 
2014 
2016 
2016 
2020 
2024 
2026 
2028 
2030 
2032 
2034 
2036 


> M$ {peme 


REN: REVERSE THRUST APPLIED 

IFF (4 )=1GOTOIB0O4 

VOeaSe). 152ә1.47:Е(йӛті 

40-13. 23434787 

[FV CeOTHENVed! 

Wither 

RSVP. 15201.47) 

RETURN 

REM: COMPUTES NEW POSITION 

IF CN™OTHENCA=06 LB (S1)21:L8(4)081:G0TO2014 
TF CN OANDCN “27 OTHENCA=CNILBtS5)=-1:LBi6)=tsGOTOZ014 
TECN> SOQNDCN< = 1 SOTHENC As 1Ә0-СМ1|,БізҘе-ітіВіл)з1:(07(72014 
IF CAD LEOANDCNZ7270THENCA«CN- | 8203LBLS)a -T:LBU S) оі УО 
CAx360-CN:LB(5)S13LB(65)2—1 
IFCA»99.9500TO20234 

Dt 3U0NSCOS ( CA/KR3: DL 20L /601LB£Eé 3) 9»LBé5) 
IFLB( 3) 21 THENL cL 1 *DLtGCOTOZO24 
L2-ABS(L1-DCL) 

LASL 11009082400 

Miser 

(Аш 25 009826300 

MZ-MF 

DM2ABS (M1—M21 t OGsDM* TAN (CAFR) £ CGOTORO ЗА 
L2»LirDOsSepH/COS(L1/WR! 
Doóspo/660:LB(C8!9L.Bt&! 

IFLB( 4) 2-100TOZ2O044 

G2m-ABSIGI-D( ) 

GOTO2030 

G2=01+06 

СРЯ Хе 23 ТСР Seth 2-СРЯ4) reb 
CPISI=SFI (02) £CP(72)0002-CP (6) 15b 
RETURN 

КЕМЕР ОТ GLIDESLOPE CROSSHAIRS 
[FXQw75OTHENRE?URN 

Хоз ВСУ (DIT X1e5e0X (loc On] m viojizY1a189UY(1) 
PRINTCHRS (2351 
FORYSISTO2ZISPRINTE (У, KS." "SNEXT 
FRINT&iYO.11,S TRINGE&(OImS. 37) 
FORYSISTOZI)?tPRINTG(Y 1124 CHRÉI4659) :z NEXT 
FARINTE; Yil} БІКІМНІІҢЗ 1510) 
PRINTE; Y1 XIJ CHAS! 242) 
PRINT€11&€4G), "oO" 

GRID өбүүсү} 

RETURN 

RENICOMFLITES MERIDICMAL PART. МЕ 

КМИ) 22955, 704145 

ЕМЕ і 323. 265937 

ЕНІ 2) 0. 0525 

EMI3)20.00021z 

IFLAmOTHENL А=0+ 1761) 

IFLA? (G9 459 ^50) THENL А”099659/А0 

SI9SIM(O А/К» 

$2e5]"311355m51452 

Th LOI1STÀNI(CAM LA? 20 КВУ 
TMtCO)skM(OI!elL CHA TM Ort “LOG IO} 
THO LH BEKMCIIT451 

TMI 232M (2 )e53 

TM 3) 2KM( 3) и 2е 3 
HPeSTMIOU)-TML12-TMEOG 1I-18(3) 

RETURN 

КЕМ: ABORT ROUTINES 


A CRASH HAS OCCURRED 
MSi YOU ACCIDENTLY STALLED THE AIRCRAFT DURING FINAL APPROACH, * 
М813)-"ТНЕ STALL OCCURRED AT AN ALTITUDE OF" 

MS(4)="THE AIRCRAFT STRUCK THE GROUND IN А NOSE-HIOH ATTITUDE. " 
М8(5)-”ТНЕ IMPACT RUPTURED THE TAIL SECTION OF THE FUSELAGE,“ 
M$(5)]e"-——- LOCATION OF CRASH —--" 

H$(7)e"—— LANDING POSITION ===! 


M$(8)u^ PITCH ANGLE =* 
Мё{ 9)" AIRSPEED=" 
Ms(LO}e"YOU FLARED АТ TOO HIGH AN ALTITUDE DURING FINAL APPROACH, ~ 


Me(iiie“THE RESULTING STALL OCCURRED AT AN ALTITUDE ОҒ” 
М%:123э“ТНЕ IMPACT RUPTURED THE " 

M$ti3ie"YOJ FORGOT TO LOWER THE LANDING GEAR." 

M9:141e"vYOU FAILED TO TOUCH DOWN INSIDE THE RUNWAY," 

М%(15)ш” AN IMPROPER LANDING WAS MADE ---------” 

Мв 1252 әа° м) DAMAGE OR INJURIES OCCURRED. " 

Riso: IFTX2O0THENRL: I 

май: LFABS (TY Y» 1090 7THENRW= E 

N&t2)-9"FEET INSIDE OF RUNWAY" 

IFT&*—OTHENNS(Z)«e"FEET SHORT OF RUNWAY" 

NS$(C3)9"FEET Та LEFT OF RUNWAY CENTERLINE" 

IFTYz,OQTHENNS(X)e"FFET 10 RIGHT OF RUNWAY CENTERL INE“ 

RASFIX( TAU 1REGARESCRX) 

RYBFIXITY) TRYAABSIRY } 

IF АҒеп GUTO 3800 

AX=INT(AX }IFASINT(FA)t AS=INT (AS) 

ONAFOOTOS31Q€0. 3150, 3200, 3220, 3300, 32543. 3400, 3450. 3500, 3550 
505083700 

Реа Кз РФИ, BAR" ЧАБ: GOSUBSTOOQ 

РАІМТ (15,0) SG) 

PRINT’ YOU FLEW INTO THE GROUND." 

ау ынды INSTRUMENT READINGS AT TIME ОҒ CRASH ARE AS SHOWN ABOVE." 
М 

CLS 

PRINT М6С(1) 

PRINT нъ?) 
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Performance Breakthrough... 


.. „ће CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally—e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(incl, head settling). 

This basic speed, coupled with disk cache buffering and 
a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
In about 10 minutes ... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 


c 
© Copyright 902 by Cybermetios inc. АН right reserved. © 
Prices and specications subject to change without notice. 


... And don't fail to ask about our superb lineup of serious 
business software (also offered in CYBERDRIVE format) 
including: 


RM/COBOL? compiler-the micro industry standard. 

MBSI? RM/COBOL general business applications (derived 
from MCBA* minicomputer packages)... thousands 
in use... money back guarantee... source program 
license. 

CRT! from Cybernetics (COBOL Reprogramming Tool!) 
Program generator for RM/COBOL to ease рго- 
gram development and maintenance . . . an 

alternative to a Data Base System. 

CBASIC2* & CBASIC86* compilers...for aficionados of a 
useful BASIC. 


The software is available on a variety of industry-standard 
Operating Systems including CP/M*-MP/M® (both 80 & -85), 
OASIS*, PCDOS, and UNIX’. Inquire for specific details and 
prices. 


Tra rks of: 1 Cte iC 2 PMyanMcFaland (жур 7) cra Бойын Болага. ым. 


4 Me» Compute Buses, Appacehon inr. h (soda Faessech ie 8 Phasa Оле буит ис 7 Geel Labor? 


8041 NEWMAN AVE., SUITE 208 
қ HUNTINGTON BEACH, СА 92647 
С 714/848-1922 


You're not alone, you know. 

We've all been through that same excru- 
ciating moment when we realized that we were 
going to have to learn a lot more than we wanted 
to know about programming, in self-defense. 

But most of us survived. 

Many of us with a little bit of help called 
dBASE II, the relational database management 
system (DBMS) for micros. 


The best defense is a strong offense. 
Don't get seduced by BASIC, because 
basically BASIC is weak. And to make it do 
anything useful can take 10 times as much 
programming (and time) as with dBASE II. 
BASE II is much easier because it's a 
relational DBMS, and you control your informa- 
tion with powerful, English-like commands. 
With a word or two, you CREATE data- 
bases, APPEND new data, UPDATE, MODIFY 
and REPLACE fields, records and entire data- 
bases. DISPLAY some or all of your data for 
any conditions you want to apply. Organize 
months worth of data in minutes with REPORT. 
You can prepare your forms and formats 
precisely the way you want them. Do calcula- 
tions on fields, records and entire databases 
with 10-place accuracy. 
And do even more with dozens of other 
commands. 


Here's the catch. 
With any language, you'll need to under- 


stand relational operators ("less than;' "greater 
Hi 


than; "equals" )and a bit of logic("or7 "and; "not"). 


With dBASE II, you'll also get an easy 
way to make choices (IF.. THEN..ELSE) and a 
powerful way to perform repetitive tasks 
(DO WHILE..). 
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With these tools, you're ready to tackle 
your accounting and time billing, project man- 
agement, and any other data handling and record 
keeping. You can work interactively and get your 
answers right now. Or save your instructions and 
repeat everything with two words: DO Man- 
hours, DO ProjectX, DO whatever has to be done. 


Use dBASE II to help make your choice. 

If you've got a 48k CP/M micro with a 
disk drive (96k IBM PC), send us $700 ($400 
for a 56k Apple). We'll send you a copy of 
dBASE II to use free for 30 days. 


circle 


the best of 


t micro. 


ow 


а L F E] М Li 


poc ON. _ TU Tow. c BR | n Ме --- = —_— N 
Instead of just poring over a manual, run | 
it and make certain that dBASE Il does what you | 
need done. | S on- а е 


Then if you find it isn’t right for you, 
send it back and we'll return your money, no 
questions asked. 

But we know that you'll probably keep it. 

Because having dBASE II is like having 
a black belt in micros. 

Call (213) 204-5570 today or drop by your 
local computer store for the rest of the story. 

Ashton-Tate, 9929 Jefferson Blvd., Culver 
City, CA 90230. 


Circle 36 on inquiry card. 


©1982 Ashton-Tate 
CP/M is a trademark of Digital Research 
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427 on Inquiry card. 


How can you tell if your exercise 
program is doing your heart any good? 
One way is to monitor your pulse rate. 

The Genesis exercise computer 
reads your pulse rate 
mri img d during 

t automatic- 
ally warns m (with 
an audible beep) if 
your pulse rate is 
over or under your 
ee or mini- 

ing zone? 

Once you've finished, Genesis 
tells you how many minutes you exer- 
cised at the right pulse rate. 

Strap Genesis on your wrist, 
program it easily with your maximum, 
E d and resting pulse rates, and 

Only Genesis uses a patented 
sl SE picks up the actual sound 
waves of your pulse. 

Am designed micro- 
processor chip makes it smarter than 
other exercise meters. 

Try Genesis for чо days. If 
you're not absolutel ed, return 
it for a full refund. em your check 
for $159.95, plus $2.50 for postage 
and handling. Sunshine Express, 

4357 Chase Avenue, Los Angeles, 
CA 90066. 


VISA, MASTERCARD HOLDERS: 
ORDER TOLL FREE (800) 423-6383 
IN CALIFORNIA (800) 352-6207 


ESUNSHINE 


CCupynght 1981 Sunshine Express 


314 November 10621 © BYTE Publications Inc 


Listing 1 continued: 


3156 
3158 
3460 
3162 
2164 
31% 
2200 
3202 
3204 
3206 
3208 
3210 
3212 
3214 
2214 
3250 


PRIN! М6(311:АХІ FEET.” 

PRINT М6(4) 

PRINT M$(5) 

N$CI-N$ CD) 

бор 3600 

ENn 

CLS 

PRINT tect) 

PRINT’ YOU FLEW INTO THE GROUND DURING FINAL APPROACH, " 
PRINI"AT TIME OF CRASH, THE AIRCRAFT PROFILE WAS AS FOLLOWS i" 
FRINT MSCBItFA? "DEGREES" 

PRINT М%{9)1А5 

N$(1)-M8(6) 

GÜSUBSBDO 

END 

CLS. 

PRINT M$(1) 

PRINT M$(10) 

PRINT MS(11)1AXt "FEET. " 

PRINT MSi L2) *"FUSELAGE, " 

№ (1) = Мв (Ё) 

GOSUB 3300 

END 

CLS 

IF ЫН-з10ТНЕМ PRINT MSti) 

IF МНч12ТНЕМ PRINT” 
PRINT ме (10) 
PRINT M$(11?TAXT "FEET, " 

IF WHELOTHEN PRINT M$í(13) 

IF WH-10THEN PRINT M$(12)+"FUSELAGE, " 

IF WHe12THEN PRINT" THE IMPACT DAMAGED THE LANDING GEAR.” 
IF МНа12ТНЕМ PRINT"ALL PASSENGERS HAVE BEEN SAFELY EVALUATED. * 
N$(11-8 15) 

GOSUB 3600 

END 

cLs 

PRINT M$(1) 

PRINT M$(13) 

PRINT"THE AIRCRAFT LANDED ОМ ITS BELLY. CAUSING MODERATE DAMAR." 
PRINT“ALL PASSENGERS HAVE BEEN SAFELY EVACUATED.“ 
N$(1)9»M$(6) 

GOSUB 3800 

END 

CLS 

PRINT МФ(16) 

PRINT M9:14) 

N$11)zM$07) 

GOSUB эзоп 

END 

CLs 

PRINT М6(15) 

PRINT "YOU FAILED 10 EXECUTE A FLARE PRIOR TO TOUCHING DOWN." 
PRINT’ THIS 15 A VIGLATIUN DF COMPANY PROCEDURES. " 

PRINT M9(14) 

N$(1)24$(7) 

GOSUB 3800 

END 

CLs 

PRINT MB(15) 

PRINT’ YOU ROLLED OFF THE RUNWAY AFTER Т/РЛІНІМІЗ Ом, 9 
PRINT M$i15) 

М611)>М%(7) 

GOSUB 3800 

PRINT 

IFXNC-9750THENPRINT"YOLU ROLLED PAST FAR END OF RUNWAY” 
ІҒАВФ(ҮМ?2 100 YHENFRINT"YOU ROLLED THRU RUNWAY SIDE BORDERS" 
END 


CLS 
FRIN1* YOUR MISSED APPROACH SIGNAL 16 ACrNUMLEDGED mnn» 
PRINY"YOU HAVE FOLLOWED PROPER PROCEDURES, ' 


END 

cte 

PRINT" YOU HAVE SUCCESSFULLY COMPLETED THE FLIGHT ~~ — “ 
PRINT"ALL PROCEDURES WERE PROPERLY EXECUTED." 


N$(,I)2MS$(7) 

FRINT"CONGRATULATIÍONS ON à Siu ücESSFUL FLIGHT." 
GOSUB 3360 

PRINT 

XNEABSE XN): JM»FIXOXNSTTSGI 
YN=ARS ( YN): ¥NEF IR ( YN) 

PRINT" YOUR AIRCRAFT CAME TO REST Al THE FOLLOWING ГС I [ONS " 
PRINT" "TJIN: "FEET INSIDE THE RUNWAY" 
PRINT" "ғүМ: “FEET FROM RUNWAY CENTERLINE” 
ЕМІ 

КЕН: SUBROUTINE TQ CLEAR LOWER рак)? OF DISPLAY 
FOR 1-"TO23 

РКІМТФ( 1.0) <Р((29); 

NEXT 1 

RE TURN 

REM: LANDING SIATISTIC 

PRINT 

PRINT “Ға в%і260:М6851; 

PRINT 

IFRL 70OTHENPRINT Қ4:М412) 

TFRL “ІТНЕМРІСІМІ Нігеі Ce TR SN {A}? + CHRO 25) 
РКІМТ 

JFRWOCTHENFPRINT БҰ: МАЯ 3} 

TPR) THENFR IN PC HRS Sh) SRY SNA t): CHAS( 295) 


A MINOR CRASH HAS OCCURRED ———————-' 
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TAL OF THE MC INT ГН. GRRPHICS ^ 


TLE MONITOR SPEC 


89” GAN PHS | 42" QAN PHS 
MSL 189 00 MSL 169 00 


OUR PRICE |OUR PRICE ff, 
85.00 119.00 


СТЕ 


Interface Card 
Works With 
N- INQUE Вовк | 
pplesoft* = 
METAL ' 8 Pascal 10811 M CPIM’ MSL 159.00 


^ T tered Trademark of Appis Computer, Ino, 22256 
$70.00 CABINET A - -CPi is a registered trademark of Digi yr tnm ویو‎ " 40.00 


PERSONAL 
COMPUTER 


INCLUDES: 


2 Dives 05/00 
Color Graphic Board 


5101.00 


MICRO-SCI 


ALTERNA 
APPLE 1+ HAr 


FRANKLIN 


64K Memory Franklin Ace 1000 system = 64K » 
W CONTROLLER — — W/O CONTROLLER “те Di e 195 
мч OUR PRICE | ys, OUR PRICE redii] a. жал рде Еу ыды 
MSL $2895.00 4001 | 1530. 00 $1095. 00 435.00 51 695.00 


3305.00 


“Subject to availabilty 


LAPPLE |$ А REG. TRADEMARK OF APPLE COMPUTER, 


RADIO SHACK 
TRS 80 MOD III 


48K 
ze 2 DRIVE 


| SAVE $1000 COMPARED TO APPLE SYSTEM 


OSBORNE 
PERSONAL COMPUTER 


STUDENT 
SYSTEM 


INCLUDES 
SOFTWARE 


ма —31 


55] | e CPM • MAIL MERGE |||, 
SJ | *WORDSTAR * CB BASIC "NEC PC 8031 4032 - 32K 40 COL CRT 
* SUPERCALC * M BASIC 12" Gra. Phs. Video Monitor 4940 - DUAL DISK DRIVE 
z us, ОЧА PRICE Ser msa OUR PRICE $^ « OUR PRICE Som MSL OUR PRICE са 
E (179500 1595.00 уй 839.00 $2095.00 Кү 2495.00 $1 00 $1733.00 752.00 | || 2590.0031978.00 612.0 
a > | 
0 Ba ә. 5 j EWLETT 
5 PERSUI سے‎ HPAI Lnd 
z COMPUTER ымы = | PRINTERS 
E PERIPHERALS & orm ы ||| башын | ш 18 en We Te я 
APPLE HARDWARE MSL Price Prater Foe 41 CWC 


Epson MX ЕЛ Type ili 
CORVUS Had бий SMB — 53195 00 12795 0 Ophea! Wang For 41 CWC E. 


i 
ACCESSORIES E Шеген Quid Ram Equal i 
м. БАК Ram (ard 3900 363.00 4 Mem Modi 
Promtheus Versacard 129500 4 FOR 128A Ram Card Sere 475 00 Метогу Modules Fer 41C 
~) CPS Molt Futchoo Card 23500 iho | 2560 Ram Cord 99500 777 0 
р Vides Video Term 0 Column Cad 49.00 Im BAK Ram chops 195 00 155.00 
"- Keyb 4 aioe ңы ry: a " Фи 
ОШО En h 
180 Seficard by Microsoft 29900 ттш || ЕРУ а 9500 TEOD | быға A 132 col sarai 
16K Кова by Microsof 1500 ма Joystick вю 47% 
“|| FhundecocUCaenda Cord 190 Mo. Bus. RUE C. ITOH 
> Smaimodem 80 Column Card 2090 1708 SOFTWARE HP32E Av. Scoenbtic C Nok f 1040 cps ipae) 17950 1377 00 
= | Corvus Winchester 508 Oust 119500 290009 | || Automated Sum temple of Apre 3500 ZAW НР 37E Business Mgmt. ЖЕГІСІ T. 
бон Winchesler LOMB Dish 4995.00 сын Cavalier Champonsup Bückxás 15 00 — 74000 = C ком Prawie (parallel) 695 00 51900 
€ actes тең Dish 5995.00 = E rp Home Accountant Риз 149 00 — Cito Prowler (serait 14900 54500 
ace Music Exec 635.00 
4 ALF 5 voici Mune Card 1950 MA) Infocom езде іл "керн 3500 2770 
vw A E RN wae me rene ТІМ ү (a DEMS 45000 - 2 S 
гү Sumer ) ISM Mathmapc 
Mevc System (16 veces) Men 29600 піш е g 51" FLOPPY DISK DRIVES 
ани и ӨШІП Ru oum: m» EE un 
зраезоа Chassis (8 stots! hone Supponi of N 38000 2 | 
C LoxCaentar Card by Mounin 28000 2190 Easyspetier 108 words) 100 140 ae ee ч 
Supertafier $0200 by Mowntan 195 00 !4100 Easytiler (208051 іш 7m 6 don TM 1001 
ena Me * "x deed Жж Micro Pro Wordztar 495 00 > 5 * к 
тегін Car Soon Supt wilat 395 00 9i Biho 
Rompis IM Rae AóOnrwil 195 00 1370 Supe Calc 2550 100 
Sep ermal 80 Coloma Coe 2$) am |, иси HE -Á iNew Case Style! - 
Vasade Dighte Tabet 14900 269,00 Destop Pan | 30000 240 08 To 137 Сою! Montor 544” WINCHESTER DRIVES 
А Syctvonous Senal Card by CCS 179 00 133.00 Visi Trend (Plot 300 60 2400 ZENITH марте БИШ 150000 117900 
% Centromes Parallel Cord by COS 135 00 — 108.08 бел 25000 1990 Tenth 177 Green Мот ме? 12 76Mb 1075000 1275 0 
Е Grapple шін \ntertaces 180 ІШ Т" 25000 19 Tengen TA 602 6 ац А ю 1090 
har} A өзі i Den 8" рад Сом wersaWriter Craplucs Tabet T9500 755m дБ i 
za e raa сена 1995 Иш | МЕ RESERVE THE RIGHT TO CORRECT IYPOGRAPHICAL ERRORS. 
EM | ift MM interlace by SM — 49500 Tho Tax dianae 40 mm oe Eo ма esame 
шу 2500 20929 Метинга Blvd Tobox: 182852 
Midway Compa не 17% ма r 
п tomus se езү — 90 zi © | BH CRO Woodland Hills, ы - Апйзгег: е TINA 
T "iid їз add Sans іа» 
z APPLE Draw Рок 10 17% || сұт са CALL TOLL FREE з кю азалан iW СА пиз 9982242. "TAC 3% 5 & Hanging — Add 
Lost Cofony пе 71$ КҮШТІЛІК ЕСЕ СЕТТІ, 
SOFTWARE | Pame Passe onmi RON be 359061 иінге actompane 
MINN Ci) MV! — taeni- 


MONITORS | Oty Mae Моей Пестр Puce Total TOTAL ORDERS 
> puc SAPE BANDUNG? 
tuem 125.00 "(ил Phi 6 H 
5 i i 260 00 "pb! bi | TOTAL ENCLOSED $ 
Vise 250.99 12° Grn Phs i20 vz) | we Led 
. Certified Chach or М.О. Allow 2 мрака clearence lor 
200 (0 ? Bank Wire Tranafer personal c peau NEN 
750.00 МЕС Grn Ж 12° CREM! CARD ж 
Zenith 12- 18 © pap Dee. 4... س و‎ Аалы... —— 
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fidd a Genie in Vour Computer Intelligent Printer 


OUR PRICE 
$119.00 
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Circle 516 on inquiry card. 


| | г 498148 PRINT 
name means BUSINESS! 4814 PRINT"--- SIZE OF RUNWAY IS 104500 FEET J 200 FEET —" 
! | | ; 3818 RETURN 
Call us for the BEST in Business | os REN: TIME DELAY FAD 


Systems at the VERY BEST prices 7090 FÜR lel Үй TA 
AND service. Listed here are just а ijssedios 


few examples of our product line. 7050 HEMICONVERT АТС Tf! TIME OF DAY IN SECONDS ABSOLUTE. 


You can rely on us for up-to-date Ш 


technical information. We are always ааа тады ы 


ready to advise you of integrating БЕКЕТ ТТІ 


' ч i тоз Tiret SADR TCU ST Jet АО н ГС ФТС E 01 
computers, printers and software. ee ea 
7090 RETURN 
8000 REMSPLUTS VARIABLE OM REVERSE BACK GROUND 
9DOS FRIMTUIYPEP TLUHRSC 16) $ 
9010 PRINT USING РУ 
9015 PRINT UHI D 
ОЭ RETURN 


were END 
10000 REM) HEVIN TA EOF! MOLAR НЕКЕ 
y, BO char oy 24 line 10020 CLEICLEAR абыз RANCH 
, fumenc keypad. 2 10025 ret, PSR 


10030 NIM x" 131 ИМ 13) 

100231 DIM P5t1) 

10035 DATA 37.35, 52.20.27 25.22.20,17.15,12»10%7.5 
10040 DATA 5.11.15, žl, ZA. 31. S At Abl 55,51.6-6-4 74 
LIST 55,995 14041 FOR let) TO -28:RKEAD РЕ МЕХ 


ONLY 10045 FOR [oO TO I3:READ КМЕТ): NEXT 
10050 FOR [IO TO |3tREAD WAI J:NE xt 
$4, 795 10055 Mat) pe* "МЕГ seep sa) "oU 
19050 DIM XEEI13) WES 122) 
FINALLY AVAILABLE ашу IMMEDIATE DELIVERY! Youki кеге 1906S K1uw291k2w23 
been unbelievable jusi 1 year ago Compala Business Computer 10070 FOR I= TO ІЗ 
computers" wih Noppies ойу!!! АЛ (he traditional Televideo fea- 10080 KleK1-2IKZwkrz^d TY 
tures, superb quality, longlerm reliability, бліһап! cg Pm il- 9 Ke 
sianding finish and appearance Oetachable keyboar 10085 NEXT 
ports hard desk басар by 359 K ep СРАМ included feed 0699 ІОш4 С 
+ پا‎ n supported ME ue below) Particu- 10095 RN"RNDI(O) 
ға е businessman: seee On Р 10100 RS-1:tF HNO, S THEN Roe” 
jj by (RW! And multiple 802 rc n e togelher 10 ionn 19105 Мі? "ІР RS»-1 THEN Pant 
а network wilh tha Y dro 15 „Мю avallabie: TelpVided жы кы Т 
WE SHIP ALL TELEVIOEO COMPUTERS FROM STOCK Al your 10115 DIM XLt14)- XRE141 
fequest your computer will be "burned" tor 24 hours prar 10 16120 ,7-21:К>49 
shipping 10 ensure immediate aperalinn once racewed by you" 10125 FOR I=0 TO 14 
aviden SOFTWARE T LUTIONS: Two most ара 10130 XLtIo»J: XRCOIOuK 


10135 JmJ-2t hk mK*2 


mee WORDSTAR werd processing and CALCSTAR elec- 
fore sweadshest indivdually priced at $790; pe purchased 
together with Tela Video computer SPECIAL ON ONLY 544. 10140 NEXT 


RBODOS ches ating с=с 10145 DATA FUEL. LBS, Ж, УНЕ, MHZ. THRUST . МАХ, IDLE, REV 
ecuMon al маш 410и ONLY 358. | 10150 DATA PITCH." +" " =B, DEO, FLAPS, UP. DWN. WHEELS. UP. MID. Ltn 
OQUL көмген е diua) confra, mels ANSE X3.03. 10155 DATA COMPASS, AIRSPEED ATS," VERT", SFEED, FPM 
ONLY $745 10160 DATA ALTITUDE FEET) CLOCH, BRAKE SET) KEL 
$0170 FOR laù TO 311READ Peel} NEXT 
10175 DIM 56і25) 
10190 FOR Іші TO 25:590 1) eSPACE$11):NEXT 


Т ONLY 10185 FOR 1=й TO StF if I=O1NEXT 
UP X | 10190 БЕМ: INIT VARIABLES FUR TAKEOFF MODE 
n $ CALL 10195 FU-200000:FPzQ1LCx 751 ASOROT AL =0 
کے‎ —— 10200 MZx77:TRe61FLxs2r:FAcO: Woes 2: LX-4Ot: HY» 92? BREL E EEG 11 
Just retezsed! A boon in the business user Runs (BM PC soft- 10205 АН=О 
ware | 15- E pega a Gr iki 10215 PRINTEL8. 17), "UNITED 312 CLEARED i» FILED" 
processor) 128 К memary standa ng iargor ye posms 19217 PRINT: PRINT 
pies Wee K's ue Khan n yi (0218 PRINT” SURFACE WINDS VARIABLE, GUSIING FO 13," 
banat NATIONWIDE SERVICE tram over 400 22000 service ten- 19230 PRINT" SkY CONDITIONS AT 20,000 SCATTERED,” 
leis! An exceptional buy!!! SOFTWARE mosi extengive list of 10235 PRINT" AT 30,0090 BRU} FN, " 
Zéfwihi busmess soltware at economic prices. Сай for delais 10240 PRINTIPRINT 
PRINTERS FOR YOUR SYSTEM: 10245 PRINT*UPON TAKEOFF: MAINTAIN HEADING 075 TO 3000. THEN PRM EED А5 F HED," 
суога tg gs lle E LET 5525. ому 549% 10248 РНІМТІРНІМТІРБІМТ" STANDBY FOR TALEOFF LLEARANLE " 
EPSON MX-BO FT wiGraphlizx (Zenith) .LIBT: S695. ONLY $545 сы Мәе 
SMITH-CORONA ТРА, daisy-whse! 10260 CLS 
Special savings bn C. (oh Starwriter, 10270 PRINT"YOLU ARE CLEAREN Fim TAKEOFF А1 обоо HULURS" 
NEC, Corres latter-qualily printers S CALL 10275 TOw30Q0:GOSUB 11535 
COMPUTER SUPPLIES: (0280 CLS 
IM diskeries 5% һақ сай sector, 10265 SYSTEM “TIME 67.59.00"8S¥STEM “CUNT "ILLA 
ONLY $21.00 10290 TV$»zTIMES$: DOSYE 318557 TL=TL 

p «юй 10295 GOSUB 10320 

газе far QUME Sprint 5, IBM BMD, bon ol 72 ONLY 32658 | | 19300 GOSUB 10410 


10305 DOSUH 10480 
| Wie for ow inlormatior 50081 GARDEN DESH: 10810 PRINT UCHRSCPIIIMURUB 10415 


AE MM 24 =» 10315 LSa1NkEYS: IF ЕМІР Фізгі GOTO 10325 
10320 GOSUB 10794 
xt TS е єзї! нң 781-6556 10325 БОТО 19945 


10330 REM:ITEISPLAY FANEL (HEADERS IMN, YF 
Mon.-Fri, кет М) $ на S-E PST (74) 781-6558 102335 PRINTG1O 3),Р5103:5/42:2Р6(%2т.612):Ғ%9(9):5%(375-5%(6)156іЗіІзРЯА( 209? 
PO Вох 3721. Riverside, CA 9251 VISA MASTERCHARGE 10340 PRINT8£(10,591,P$ftI131T sel 3) 9TFR t I) teat 2d Fe (zw! 
APO FPO. INTERNATIONAL ORDERS ACCEPTED, Bank reler- 19345 РКІМ184111,84)»Ғ%(14)1546185319%(14135 (A5 I 8 P€ 20) 
ence Barrlays Bank of California (213) 852-7244 10350 PRINT@ (13,41) ):P$ (15): $05) PALISI TOSTI PELSE? 
Ч Io prepaid мба ғай, кілі Hè cash dacourd Per 10252 IFF(9) e] THENRIZ TININ 
19355 PRINTe(t1I,13! .P&(t5)158(5 TT F&CIQIT 246) 
1034à5 PRINTEO( 1; bF) PHS} 
10355 РНІМТЕ(2;1)(Ғ%11):561413Р61(2):65%(21):5% (31199 1S) TP (232 
10370 PRINTRU3, 22) PSII) SALF) cP8310(21019$0225P8124 1S8 (21:3 PS U26) 


10375 PRINT& (4.0) P€(3) Listing 1 continued on page 318 
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10 MEGABYTES FOR $2495. 


Only Davong Systems provides so much hard disk memory for your Apple Ill.® 


Choose a low-cost, high quality Davong 
hard disk to fit your storage needs: 
> DSI-A306 5Mb (6 Mb unformatted) $1995" 
> DSI-A312 10 Mb(12 Mb unformatted) $2495" 
> DSI-A319 15 Mb (19 Mb unformatted) $2995* 

Supports up to 4 hard disks of any capacity. 
So you never have to outgrow your Apple Ill. You 
can upgrade with additional disk storage as your 
needs grow. 

Compatible with all standard Apple Ill soft- 
ware. Davong hard disks support all software run- 
ning under the Apple III 505% operating system. 


Take this ad to your local Apple dealer. Ask 
for Apple lil hard disk expansion products by 
Davong Systems, Inc. (And while you're there, 
look into Davong’s complete line of hard disk 
systems and personal computer enhancement 
products.) 


Bue: __ ee 
[ DAVONG 
Systems, Inc. 


"Manufacturer's suggested reiall price. includes all required components. 
SOS and Apple Ш are registered trademarks of Apple Corporation. 


1061 Terra Bella Avenue 
Mountain View, CA 94043 
(415) 965-7130 


SEE US AT COMDEX BOOTH 22178-2180 


Circle 425 on inquiry card. 
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ANNOUNCING: 


THE MASTER MAX 


$2540. 


‘EHS 


FEATURING: 
5-100, IEEE 626 4 SLOT MOTHERBOARD 
280 AT 4MHZ SINGLE CARD COMPUTER including; 
64K RAM (64KX1 chips) / 2 serial ports (ZSIO) / 2 eight bit 
parallel ports, one usable as intelligent Winchester interface 
(ZPIO) / On-board EPROM (2732) / NEC floppy disk controller / 
all devices interrupt driven / real time clock 
CP /M 2.2" | 
DUAL TANDON 8* DRIVES, single sided, double density, 1,2 MB. 
Quality, regulated power supply. Three empty slots for expan- 
sion. Compact, light weight, modular construction. 
Dimensions: 17% * wide, 5%“ high, 23" deep, 
OPTIONS: 
220 volt, S0HZ operation at no extra charge 
Doublesided, double density В “drives, 2.4 MB: Add. ..., .5335, 
Turbodossingle user with spooler: Add. .,...........,.5100. 
Turbodos multi user withspooler: Add............. -..S550. 
We can also provide you with terminal, printer, other peripherals 
and software from our extensive catalogue. 
CALL OR WRITE FOR FURTHER DETAILS OR FOR DEMONSTRATION 


Prices gubject to change wiihnut notice 


x JOHN D. OWENS 4 


Associates, Inc. 

12 Schubert Street, Staten Island, New York 10305 
(212) 448 6283 (212) 448 6298 (212) 448 2913 
TWX: 710 588 2844 CABLE: OWENSASSOC, 

Please See Our Other Ads in This Issue on Pages 36-37 
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NOVEMBER SPECIALS 


SSM 1/04 Kit 

SSM V8-3 80 x 24 Video Kit 

Morrow Designs WUNDERBUS 8 slot - A & T 

Calif. Comp Systems 64K Dynamic 
Ram-A&T 

Mullen ТВ-4 Extender Card w/probe-kit 

Godbout RAM 17-64K Static Ram - A & T 

йите DT-8 05/00 8" disk drive 

Пласа Intersystems 64K Ram - A& T 

North Star Advantage - A& T 

S-100's Dual B" Drive box w/P/S & Gables 

Seattle Computer Products 


141.00 
339.00 
89.00 


299.00 
47.00 
449.00 
475.00 
449.00 
2629.00 
349,00 


263.00 
199.00 


Support board - A& T 
S.D. Systems Expandoram tl Kit 


VISIT OUR SHOWROOM - Hrs. - 9:00 A.M. - 5:30 P.M. M—F 


Subject to Available Quantities е Prices Quoted Include Cash Discounts. 


Shipping & Insurance Extra. 
We carry products from all Major Manufacturers 


14425 North 79ih Street, Suite В 
Scottsdale, Arizona 85260 

Sales 800-528-3138 

Technical 802-981-7870 
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| 2-80 5-100 SYSTEM W/DUAL 8" DRIVES 
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Circle 398 on Inquiry card. 


Listing 1 continued 


10280 
1932385 
10390 
10.29%; 
10400 
10405 
104810 
10415 
16420 
10425 
1643060 
10435 
10440 
10445 
10450 
10455 
10440 
10488 
10470 
10475 
10480 
104285 
10490 
10495 
105600 
10505 
10510 
10515 
10520 
10525 
10530 
10535 
10540 
10545 
10530 


ЕҺІМТЕй5;39).Рві223915%162:Р%(2%8):сФіСҘІР6І 27) 
PRINTG(S.;0),PS(LA)ESBUÉIQOUIPSUT IT SSUI3) :PSCTIZ2) 158607) 
PRINTet7. ІЗ). РФ( 8) 
FORY=LTO7SPRINT@(¥. 12). CHRS 150): NEXT 
FORY-ITO3: PRINTS! Y, 21l, CHRS t150}: NEXT 

RETURN 

КЕМ: DISPLAY HORIZON LINE 

IF Ғ(ӘҘей GOTO 19420 

PRINTE 5.01 SFACES(80)7 

IF НҰ>20 GOTO 10440 

РКІМТВ (НУ. С), STRINGS (аб, n") 

RETURN 

ОНаотнҮшій 

FOR Тент TO 22 

PRINTE{ OH. Q1» SPACES (30) 5 
PRINTS(1, 0), STRINGS.” “it 

OH=i 

МЕХТ 1 

FRINTE253:10)," "1 

RETURN 

REM: DISPLAY RUNWAY 

IF Еау) BOTE 1052 

Seloe Xe279 

FOR Үкіс ГЮ 27 

PRINTECY 1,7, "1 SPACEB(S1T1" "tSEACER(S):", PF 
ХҰөд-215-5ғ2 

ЧЕХТ 

5фғгс%(13) 

RETURN 

БЕРЕ FRINTS RUNWAY GRAPHICS 

IF NSS. ото 10400 

PKINTE{ OY < OX) 4 SPACESCUM? 

QY-NY: OX -NX 

WM FW 

RETURN 

REM: ENTRY WHEN SHIP IM FINAL ZONE 
PRINTECOQY,UX):SPAEESO(HM?: ТЕ Fi Tw] THEN БЕТМЕН 
FOR [=10 TO MY-1 
PRINTECOEL,XELJ) t SPACESIWEC US ] 

NEXT 1 

ЈЕ М4 THEN RETURN 

PRINTO(NY МҰ). МЕ. ФТ 

RETURN 

IFF(2)*160TÓ010540F1 SEF ( 2) } 

FORI=10701 3: PRINTS{ 1.991, SPACES {2) ) T NEXT 
507010560 

КЕМ: DISPLAY INSTRUMT READINGS 
YR=LeXPcG:FS="SOHHHA KE YISFUEGOSUB 114600 

YP21: XP271 Fee" gpt": М1 арр: GOSUE 1150 

YPxi: XF-391VI-ZCCEGOSUB 11600 

Fut РЕЗ Мі RAS: GOSUB 11500 

ҮРа4: Рел: Е "ННН" EUISRCEGOSUB 11600 
ҮРа41 XP-255S: F$-"R8, AHR tV FAL DOSUD 112560 
YPaZ:XPsO:F$2"UWR"tVI-zMZTGOSUB {i Lact 

REM: DISPLAY THRUST 

FOR Ісі TOÀ 7 

PRINT@(I,11),CHRS(2413¢ " 

NEXT 

PRINT@( TR, 11). "5"; 

КЕМ: DISPLAY PITCH 

FOR Isi TO зіІРБІМГӘӨҢІ. 20). CHRG(267¢" “NEXT 
PRINT@(FL, 20). >" 

Ех" “інін” 

YR=5:XPe20cVieFA:QOSUB 11400 

REM: DISPLAY FLAPS 

IFF!212IGOTD)O750 

FOR Imi] TO 131PRINGE(L1. S9) ,CHR4(2523"*. "13NEXT 
PRINTG(BR, 59), ">" 

КЕМ: WHEELS 

FOR 1-11 TO ІЗІРКІМТӨІ1.8714СНЕ%Ф(05164 ": NEXT 
PRINT&(WH.&7)4 ">" 

REM: BRAKES 
FORIx11T0]I S3: PRINTGLI.75),CHRSIZA) 1" "NEXT 
PRINT&(BK, 755, ">" 
PRÍNTCHRS1251 

REM: DISPLAY RUNWAY ALIGNH] 
IF Ғ(9}=1 THEN RETURN 
PRINTS(23.IO0),* "4 
PRINTE 23,12), CHASI 152) { 
Ie JX 

RETURN 

REM:KEY POLL SUBROUT 
IF K$<"F" THEN KK=11G0T0 10820 

IF КФс-”," OR Кёк", THEN &Kw9ZEtGUTU 10820 

ІР Кфи”В" THEN KKx316070 10820 

IF ASC(iK$)230 OR ASCIKS)=31 THEN Kko4160TO 160820 
IF көч"|” THEN KF-»StGOTO 10920 

ІЕКФе "Ы" THENKKE x6: G0TOLO&2O 

ІЕЕ Ф299 ТНЕМККе7: бото: 0820 

ON KK GOSUB 10830, 10845, 105465, 10880, 10925. 10941. 126 
RETURN 

REM: THRUST KEY (DECREASE | 
IFF (7 }=14N05R=11 THENTR 24 
RETURN 

REM: THRUST KEY (INCREASE! 
ІРЕ{ 7) = 1 THENRETURN 

IF Р) =0 THEN RETURN 


INDE x 


Listing 1 continued on page 320 


Strobe brings professional 
computer graphics down to earth 


Picture an Apple 11 Computer, an Apple Graphics Tablet or Symtec Light 


Pen, a Strobe 100 Plotter, and Stoneware Graphics Processing Software. 


With this new low-cost system, you can now create professional level 
graphics in an extraordinary variety of formats. 

Applications from CAD to pie charts 

This powerful but easy-to-use system produces isometric drawings for 
architectural renderings with the same high precision as il does engi- 


neering drawings and personal artwork. The resulting multicolor, high- 


resolution graphics have truly unlim- 
ited applications for architects, engi- 
neers, scientists, interior designers, art 
directors, teachers and all business 
applications. 

Images can be accurately drawn to | 
scale, altered in proportion both verti- 
cally and horizontally, and automatically 
enlarged or reduced to scale. Portions 
of the image may be modified or erased 
without starting over from scratch and 
any portion may be enlarged 4 or 16 
limes for greater detail and resolution. 
images may be rotated to any new posi- 


The system easily handles text for captions and titles and produces 
large, decorative characters for special emphasis and clarity. The Strobe 
100 Plotter brings all this to your next meeting, your next presentation, or 
your next class— directly on your choice of transparency film or paper. 
Strobe, Inc.—Your Single Source 
Call or visit Strobe today to learn more about the capabilities of this 
remarkable new system. In minutes you will see how professional- 


level EE г graphics have been brought down to earth at a very 


affordable price. 


m Apple Il and Apple Graphics Tablet are trademarks of Apple 
Computer, Inc, Soneware Professional Graphics Processing 
System and Ѕутиес Light Pen are trademarks of йене 


Corporation and Syniiec, lac, respectrely. 


897-5A Independence Avenue 
Mountain View, CA 94043 


tion up to a full 360 degrees. Th e Str ob e Gr ü phi ; € < Syst em Telephone 415/909-5130 


Circle 426 on inquiry card. Seeing i is believing 


Circle 301 on inquiry card. 


CP/M’ Users: 


Listing I continued: 


{0940 Ftt)mIs TREi1 3 RE TURN 
10845 REM: RUDDER KEYS 


10846 ТРЕСТ) =1 THEME ТІМ 
Access IBM 10850 IF AS<=S0 THEN RETURN 
| | HM | 10355 IF ks-"." THEN CC-tC-1 ELSE (С=ССэ1 
with ReformaTTer ip 
| 10855 КЕМ: BRAt ES 
| 10870 IF Ғібіеі THEN RETURN 
10875 Ғ(бітізӘКә1ЗКЕТУКМ 
І {0830 REM:PITLH 
ReformaTTer conversion software lets | 10981 JFF¢7)=11 HENKETURN 
10885 IF ASCmSO THEN RETURN 
you ас and write IBM 3740 disk- 10890 FD=-103 IF 1S=LUHSE32) THEN FDeli 
ettes* on your CP/M or MP/M system. | 10855 FA=FA+FD 
| 10900 IF FAJO THEN Ей=ы} 
ReformaTTer is ideal for CP/M users | 10905 IF FAC-d0 THEN Faso 
who want 19910 IF FADO THEN Ғіз1:БЕТИЯМ 


10915 IF FAeG THEN lL92tKETURN 
* Access to large systern data bases 10920 FLz3:RÉTURN 


е Distributed data processing 10923 REM: FLAPS ЧИС 
• Offline program development 10930 IF F(3)«1 THEN RETURN m 
* Database conversion 10935 IF ЕіЗігО THEN ҒіЗіші: BR=! ЗЕ RETURN 


| 10940 RETURN 
With ReformaTTer, you have the | 10941 REM WHEELS 


ability to 10942 IFF(7)s1THENWH»11 
Bidi i Т ғ 10944 RETURN 
rectionally tranfer complete 10945 REM:SITUATION UPDATE ROUTINE 
files between CP/M and IBM 10950 TVS-TIMES$:GOSUB 1159S: TJeTD-TL r TL«TE 
* Automatically handle ASCII/ 10955 IF Ft9)«1 007012000: 
EBCDIC code conversion 10965 GOSUB 11130rGOTO 10310 


E 10970 IF Fí4)«1 GOTO 10990 
* Display and alter IBM 3740 direc- | 1255 гы 


tory and data 10980 XXwO: YY20 
10985 TX=TD: VOCO: Ме] t O¥=231 OX $5: Ww 71 
Enjoy the same advantages of main- | 10990 REM 
frame access that other ReformaTTer | 10995 PII tee TR1 40. 04026 
users have, Customers like Upjohn, | 11005 IF A50 GOTO 11050 


MEM/Mars, The United Nations, d ы а scr 2... GOTO 11390 
1101 А<=0 GOTO 1110 

Arthur Young & Co., Sandia Labs, | 11920 IF asciso cora 11385 

ЕМС Corp., and Stanford University | 11025 IF ҒА>10 GOTO 11385 


11030 IFFi3)wOGQ0TO11100 
all use ReformaTTer. So can you. 11628: 40.55 


, 11040 GOSUB 111 
Other versions of ReformaTTer con- | 11045 cosup 11 n 


version software include 11050 GOSUB 11300 
CPIM = DEC (RT 11) ОС a ph чн. 
TRSDOS Mod. 1 =- CP/M 11055 GOSUB 11130 


11070 GOSUB 11150 
TRSDOS Mod. II + DEC (RT 11) 11075 GOSUB 11170 
= +у 

Order ReformaTTer today for only CER i 10 n 22t PRINTG(tI, OD), SPACESISO)1 МЕХТ 
$249. 11090 GOSUB10410 

11095 GOTOILIIS 
"ІВМ 3740 basic data exchange format. Refor- | 11100 GOSUB 11130 
maT Ter requires one B" floppy drive, 11105 GOSUR) 1300 
11110 GOTOIOS0S 
11115 REM: NOH DO DEPARTURE PROCEDURES 
11120 GOTO10310 
11130 REM: UPDATE FUEL 
11135 ҒО=ғ0-40ет.) 
11140 FPeFUs 3120 
11145 RETURN 
11150 REM: UPDATE RATE OF CLIMB 
11155 RCHASSSCIN( ABS (FAS7. 3) 1 81 A xt 1 


(415) 324-9114 | 11150 IF FAO THEN RC=-14RC 


11165 RETURN 


TWX: 910-370-7457 | 11170 REMIUPDATE ALT 


111795 AL»AL*T.JSRC/60 
467 Hamilton Av., Suite 2, Palo Alto, CA 94301 11180 IF ALC THEN AL =O 


CP/M ls a reg. trademark of Digital Research 11185 RETURN 

p mmm —— M -a о = < ш j 11190 REM: ETAT [ONS СЕ MOT [ON 
IPHease send complete information on the follow-]1 | 11195 T-TJ 

ling verslons of ReformaTTer d | 11200 Vevornet 


11205 VB=(V+Vo s يا‎ 
$ Please send ReformaTTer CP/M — IBM. My | 1129 j f 22 Vom 


11210 S*-VB*T 
- check for $249 (plus $5 shipping, Cal. isis ОА 11235 
¢ Res. add 62e sales tax). Charge to my 
VISA MasterCard. 


11225 WBwRSe«RNDG2! 

11230 CC=CC+HWE 

11235 DA-I(CC-79)797.3 
11240 DY-SeCOSUABSIDA?? 
11245 DXzS*eSINGBSIULDA)) 
11250 IF ПА<0 THEN DXwv-1«DX 


| 
i 
I 
| 
| 
| 
————U AV et ee | 
| 

І 

Мате ——— | 11255 Yy=YY+DY 

1 

н 

І 

| 

I 

І 

М 

І 

| 

1 

i 


s 
Signature — 


11260 XxXexx+0X 


Company 11255 AS=V/1.69279 
Street 11270 IF А5>20 THEN AS=AS+WS 
11275 1X»4O«F IX (XX87/20) 3 IF1XD79 THENI X29 
City 11280 IFIXCOTMENI 140 
11285 ZPwFIfiYY-25QOe(N-1)) 
State ------ір 11290 1F 2P>2500 THEN МәМм>1:00Т0 11285 


11295 RETURN 
Mail! to MicroTech Exports, Inc. 11300 КЕМ: VARIABLES FOR RUNWAY GRAPHICS Listing 1 continued on page 322 
467 Hamilton Ave., Palo Alto, CA 9430) 
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is making 
computing more асн «еа 
and simple ... and enjoyable! 
Month after month after month. 


Here it is! A magazine that provides the 
.omputer news, how-to's, and feature 
irticles necessary for you to keep abreast 
Jf how computers do, and will, affect 
/our work and your play. Best of all, it's 
Jelivered in plain language, without 
echnical razzmatazz and jargon. 

POPULAR COMPUTING is so excit- 
ng, so important, so informative, that 
veryone will fully understand what's 
eally happening. Every issue is en- 
iched with dollar-saving product 
eviews, special news briefs, and 
eature articles by famous 
ontributors (like Isaac Asimov]. 

POPULAR COMPUTING is a 
nagazine that must be read to 
9e truly relished. That's why 
Ne've mounted a ... 


SPECIAL INTRODUCTORY OFFER 
hat enables you to try 
POPULAR COMPUTING 
it NO RISK whatsoever. 


пайва. агу 


SUPER SAVINGS РОК МЕ, „т enclosing my check or credit сага number to take ad- 
vantage of this super introductory offer of Г2 issues for only $11.97 saving me $3.03 
on the basic rate of $15.00—and saving me $18.03 off the newsstand rate of $30.00. 
If my 30-day review of your first issue doesn't 100% please me, | may cance! my 
subscription and you will promptly refund ALL my money or give me a FULL credit on 


my charge card marked below: 

Mail Today to: POPULAR COMPUTING Р.О. Box 307 Martinsville, NJ 08836 
Û Bill me at 512.97 C Check Enclosed for $11.97 7TBB82 

[1 Charge $11.97 to: О Visa D Mastercard 


| d 1 
1 
ІІІ 
{ 


Р.О, Box 307 


Card Мо 
| | ips 
Martinsville, NJ itr ipia 
Мате (Please Pring 
088 36 кс. 
City, Stace 


| 
greci mu а аж ж ла е д imm 
Lessee meen а иш аш ша өш кш а» ma ee жанаш 


BUTE 
back issues 


for sale 


1979 
Avr | | | [52075 
Fed. | | (527515275 
March] | 52.75 |5275 


Api | | 15275152275 
May | |s2.00 152.75 |5275 


June | — |5200 | $2.75 |5275 
Jui $2.75 


Aug | [52.00 |52.75 |52.75 
Sep. | |5275 |5275 |5275 
oa | | [s275 $275 


Nov. | |5275) |5325 


Dec 52,75 |5275 [53.25 
س‎ 1982 
Jan. БЕЛ БҮЛ 


Feb. 
March 


Apri 
Ma 
June 
July 
Aug 
Sept 
Са [s325|s325| — | 


Nov. |53.25 | $3.25 | $3.70 | 
Dec [53.25 |5325] | 


Circle and send requests with pay- 
ment to: 

BYTE Back Issues 

P.O. Box 328 

Hancock, NH 03449 


The above prices include postage in che US. Please 
add 5 50 per copy far Canada and Mexico; and 
$2,00 per copy ra foreign countries. 


*Payments from foreign countries must be made in 
US funds payable at a US bank. 


“Please allow 4 weeks for domestic delivery and 8 
weeks for foreign delivery. 


name 


address 
city 
State 


zip 
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Listing 1 continued: 


11305 
11310 
11315 
11320 
11325 


11330 FWz 


11335 
11340 
11345 
11350 
11355 
11360 
11365 
11370 
11375 
11360 
11385 
11390 
11395 
11400 
11405 
11410 
11415 
11420 
11425 
11430 
11435 
11440 
11445 
11450 
11455 
11460 
E1465 
11470 
11475 
11450 
11425 
11490 
11495 
1159 
115035 
11510 


11515 


11520 
11525 
11530 
11535 
11540 
11545 
11550 
11535 
11560 
11555 
11570 
11575 
11580 
11585 
112590 
11595 
11600 
11605 
11610 
11615 
11520 
12000 
12010 
12015 
12020 
12025 
12030 
12035 
12040 
12042 
12044 
12044 
12048 


MP=F IX? fO4+(1362P)/2500} 

IF М3 GDTO 11350 

МҮяМЕ 

| اسل 

NX=XMiJ) 

Writ J) 

SS-SPACES( J} 
MKSszMSiNI*S9T(IJ) ес {JF +" "-S$(0) 9 "-Sblui)-" наса рт 
RETURN 

КЕМІ ІМ ZONE 4-НАЯКЕК 15 RUNMAY EDGE 
NYzMP 

JeaNY-1060 

NXxXE iJ) 

IF N»4 THEN RETURN 
MKSSSTHING*VUHETJ)? "a" 

RETURN 

AB-1:60T01141*5 

ABw2:]IF YYciOS5GQG GOTO 11415 

FOR 1=10 TO 22 
PRINTE( 1:03, SPACES SO) $ 

NEXT 1 

GOTO 11415 

REM: GRORT 

FOR І=10 TO 22 
PRINT&tI.OIN.CHR€$1251: SPACES (90 } 5 
NEXT І 

PRINTE; 10, 25).%see TAFEOFF FAILED #a6"tPRINTIPRINT 
ON AB GOSUB 114955, 11980 


PRINT@( 19, 34),0CHRS{ 2535 "END ОҒ PROGRAM”: 

END 

PRINT" YOU PULLED BACK ON THE STICK AT TUO 5100 à SPEED. U үш!" 
PRINT" PULLED BACH THE STICK TOO FAR WHEN Al PROFER SPEED." 


PRINT" AS А RESULT THE TAIL END OF THE FUSELACE SCHAFLD THE RIiNWAY? 
PRINT" AND THE AIRCRAFT SPUN OUT OF CONTRI," 

RETURN 

IF ¥¥>10500 GOTO 11505 


PRINT" 
PRINT" 
PRINT" 
RETURN 
PRINT" YOU RAN GUT OF RUNWAY, AS A RESULT YOU ROLLED INTU THE 

PRINT" MARSHLANDS LOCATED" FFI X(Y¥)-1OS00s "FEET PAST THE END ПЕ 


IFF ҮЗ) 21 THENRE TURN 

PRINTIPRINT: PRINT" YOU FORGOT TO LOWER THE FLAPS." 
шыт AS A RESULT THE AIRCRAFT COULD NOT DEVELOP SUFFICIENT LIFT," 
REM: TIME DELAY PAD 

FOR Іғі TO TÈ 

NEXT I 

RETURN 

T шышаны ааш RTC TO TIME OF DAY IN SECONDS ABSOLUTE, 
J= 

FOR I=0 TO 2 

TCOCT змест, 0.2) 

چ لعل 

TC{IFVALI TCSII}? 

THe 1 36008TC (22) *(bO*TCV 12) 4TC(O) 

NEXT I 

RETURN 

REN: PLOTS VARIABLE ON REVERSE BAL} GROUND 
РНІМТӘСҰР. XP) «CHRS$1261: 

PRINT USING Fervis 

PRINT CHRS( 25) 

RETURN 

REM: DEPARTURE ROUTINE 

IFFi7)82n160TO1202 SEL SEF (7 ) 1 

GOSUB10 340 

Е{2}=0 

ІЕЫНСУІ I OOTOI2Z0480ELSEASEAS+% 
IFBR-»1160TOLI2040EL SEAS AAG ES 

TF TRESANDAL: 1800G0TO24EL TE GOTDOL2 vti 


YOU FAILED TO STAY WITHIN ІНЕ RUNWAY BOLNDRIES. " 
AS A RESULT YOU VEERED OFF THE RiIWWAY SND COLLIDED WITH" 
THE RUNWAY LIGHTS. " 


ГНЕ RUNWAY, 


IFAaL<1200G0T01 2070 

PRINT@#( 12.0), атзазззеее FLIGHT ABCKRIED езеһеевһен» 

PRINT: PRINT 

PRINT“ ¥DU FAILED TO PERFORM CRUCIAL TRIM MANLUVERS FOLLOWING LIFTOFF.” 


FRINT"THE PROPER FRIM SEQUENCE.WHICH MUST BE COMPLETED HELOW 1200 FEET. 15 


AS FOLLOWS: * 


12050 
12032 
12054 
12056 
12058 
1206а 
12090 
2052 
12094 
12099 
12000 


PRINT" 
PRINT" 
FRINI" 
PRINT 
PRINT" = 
END 
OOSUBI 1130 

GÜSUB1 1190 
GOSUBI1 1 170 
СО0Т010310 

REMZEND OF LISTING 


1-KRAISE LANDING GEAR" 
2-RETRACT FLAPS" 
3-REDUXE THRUST" 


END OF PROGRAM ---------- 


GEMINI- 
FOR PRINTER VALUE THAT'S 


OUT OF THIS WORLD 


Over thirty years of down-to-earth experi- 


ence as a precision parts manufacturer has 
enabled Star to produce the Gemini series 
of dot matrix printers—a stellar combina- 
tion of printer quality, flexibility, and reliabil- 
ity. And for a list price of nearly 2595 less 
than the best selling competitor. 

The Gemini 10 has a 10" carriage and 
the Gemini 15 а 15%” carriage. Plus, the 
Gemini 15 has the added capability of a bot- 
tom paper feed. In both models, Gemini 


quality means a print speed of 100 cps, high- . 


resolution bit image and block graphics, 
and extra fast forms feed. 

Gemini's flexibility is embodied in 
its diverse specialized printing 
capabilities such as super/ 


sub script, underlining, back- 4 
spacing, double strike mode ь ү" 
and emphasized print mode. An- 


other extraordinary standard 


Mmicronics-ine 


feature is a 4k buffer (with an additional 4k 
on the serial board). That's twice the mem- 
ory of leading, comparable printers. And 
Gemini is compatible with most software 
packages that support the leading printers. 

Gemini reliability is more than just a 
promise. It'S as concrete as a 180 day war- 
ranty (90 days for ribbon and print head), a 
mean time between failure rate of 5 million 
lines, a print head life of more than 1 million 
characters, and a 100% duty cycle that 
allows the Gemini to print continuously. 
Plus, prompt, nationwide service is readily 
available. 

So if yov re looking for an incredibly 
high-quality, low-cost printer 
that's out of this world, look 
to the manufacturer with its 
feet on the ground—Star and 
the Gemini 10, Gemini 15 dot 
matrix printers. 


MAKING A NAME FOR OURSELVES 


1120 Empire Central Place, Suite 216, Dallas, TX 75247 
For more information, please call Bob Hazzard, Vice President, at (214) 631-8560. 


Circle 424 on inquiry card. 


Hardware Review 


Colonial Data Services’ SB-80 


A single-board business computer that runs CP/M software. 


Arthur А. Little 
Technical Editor 


Now that the microcomputer industry boasts 16-bit 
systems with megabytes of user memory and 8- and 
10-MHz clock rates (with 32-bit microprocessors lurking 
on the horizon), why would anyone want to purchase a 
“vanilla” 8-bit, 280 CP/M computer? Probably because 
that person has work to do and wants to use existing 
CP/M software. Why then would someone buy an inte- 
grated, “black box” system rather than one based on the 
more flexible 5-100 bus? Two reasons: one, as with home 
stereo equipment, an all-in-one unit is usually less expen- 
sive than a component system; and two, many users can 
do without the excitement and challenge of configuring a 


Photo 1: The SB-80 microcomputer from Colonial Data 
Services. 


Acknowledgment 
Thanks to John Steer of S and M Systems, Haverhill, Massachusetts, 
for making the system available for review. 
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microcomputer system, which may even result in flex- 
ibility that’s never used. 

The SB-80 is one of a family of microcomputers intend- 
ed for the business and professional customer rather than 
the computer hobbyist. The circuit board is housed in a 
beige metal cabinet with two 8-inch disk drives and a 
switching power supply (see photo 1), The front-panel 
controls are simple: an on/off switch, Reset button, 
Power indicator, and Parity Error indicator. On the back 
panel are the connectors for two serial ports, two parallel 
ports, and the power cord. To set this single-board com- 
puter up, you simply attach a standard serial video ter- 
minal to the DB-25 connector and plug the AC line cord 
into a wall socket. 

One especially nice characteristic of the 5В-80 is its 
silence, The system is quiet because it does not use a fan 
for cooling but, instead, depends on air moving through 
slots on the front and top of the cabinet. (This convection 
cooling has worked well, with no indication of overheat- 
ing.) The floppy-disk drives are so quiet that you must 
pay special attention to hear them in a normal office 
environment. 


The Heart of the System 

The computer's circuit board is mounted in a tray 
above the horizontally positioned disk drives. This tray 
not only protects the board but also forms part of the 
front panel (see photo 2). The system uses a Zilog Z80A 
microprocessor running at a clock rate of 4 MHz. It has 
64K bytes of user RAM (random-access read/write 
memory) and uses 200-nanosecond dynamic memory 
devices (4116 type). As with the IBM Personal Computer, 
the SB-80's memory is 9 bits wide, rather than the more 


For serious business microcomputing, 
only one operating system 
exactly fits. 


hether you're in business and do 

microcomputing, or in computing 
and sell to business, you'll like OASIS? 
Not a hobby or scientific system warmed- 
over for business use, 
OASIS is the only operating 
system designad from the 
ground up for business. 


SERIOUS BUSINESS 
COMES IN ALL SIZES. 


Whatever your business 
need, OASIS has the oper- 
ating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new ОА515-16:" (OASIS 
exact business fit #7; 
choice.) 


ANY SYSTEM IS ONLY 
AS GOOD AS THE 
BUSINESS 
PROGRAMS IT RUNS. 


The acid test for any business 
operating system is the application 
software available to run on it. There's 
plenty for OASIS —for nearly any job. 

And it's top quality, too, because our 
integrated tools are top quality—and 
there are more of them. Like a high-level 
BASIC interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!); plus COBOL & 'C' 
Languages. These tools are mandatary 
for high-quality business application 
pragram development—ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 


PORTABILITY PROTECTS BUSINESS | 
SOFTWARE INVESTMENTS. 


OASIS is custom-fitted to manufac- 
lurers' hardware so application software 
developed to run on one OASIS 
equipped machine can also run on 
others— and is upwardly compatible 
from 8-bit OASIS Single-User to Multi- 
User, on up to OASIS-16. This kind of 


-— m———————————————— 0 r—'O— тан а 


exclusive with OASIS. 

Device independence allows various 
printers and terminals to be used— 
with no modification to application 


SCIENCE 


software: OASIS system software com- 
pensates for differences. (OASIS exact 
business fit #3: portability.) 


ACCURATE DATA & A SECURE 


SYSTEM REDUCE BUSINESS RISKS. 


Data integrity—a challenge for any 
multi-user system—is insured by OASIS 
File & Automatic Recard Locking. With 
it, normally all users can view a record 
at the same time. BUT, if the record is 
being updated by one user, other users 
are automatically danied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
And it's still another OASIS exclusive. 


For system secunty, there's OASIS 
Logon, Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security. 


A FRIENDLY SYSTEM IS 
GOOD BUSINESS. 


For user-friendlinass, OASIS sets new 


standards. Example: the EXEC Job 
Control Language is so smart it walks 
users through their applications— 
and around the operating system. 
With our HELP" feature, if you are 
unsure of the functions and options 


BUSINESS 


BOOS КЕШ ТЕШ ШШШ ШОШ ھت‎ ШӘ ФБ БӘ ج‎ Se SSS eS iia L| Lil e L| Sea = eae са є 


available, type 'HELP' and the command 
function title—OASIS displays the 
syntax and options available. 


And its all in your language—not 
computerese. (OASIS 
exact business fit #5: 
user-friendliness.) 


AND, AND, AND... 


Some of the best, most 
exlensive documentation 
in the industry; a packed 
Application Software 
Directory; multi-level train- 
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 


Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 
business microcomputing, 
there is one operating system that 
exactly fits: OASIS. Сай or write us 
today for details. 


« For 290 
=. 8086/6085 Avaliable soon for S800, 16000 and others 


PHASE ONE SYSTEMS, INC. 

7700 Edgewater Огме, Suite 830 

Oakland, CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 
үт serious about my business — 

please send me ' 

J OASIS-16 Manual. $75 

21 OASIS Manual $60 

"1 Free Applicaton Software Direciory 


and pul me on your mailing list 
[AUG 63 tor атри Catlorna темен adi ааб ае 


Name RN 
St (No Box} 
Cily Sidi. —— Zip 
71 Check enclosed O UPS COD 
1 VISA ІП Maslercharge 
| Сап! No. Exp date 
Е Signature 
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Photo 2: Inside the 5В-80. The single-board computer rests in a 
tray that is mounted above the disk drives. 


At a Glance 


Name 
55-80 


Manufacturer 

Colonial Data Services Corporation 
105 Sanford St. 

Hamden, СТ 08514 


Ргісе 
(double-density, dual-disk system) 52995 


Features 

Width 1714 inches, depth 1814 inches, height 8 inches; ZBOA, 
4-МН2 clock-rate microprocessor; 64K bytes of RAM; муо B-inch 
floppy-disk drives, 600K bytes each [or 243K bytes, IBM format]; 
two R5-232C serial parts. two parallel ports (one for printer, 


floppy-disk controller, four programmable counter/timers; one 
50-ріп expansion connector 


Hardware Optlons | 
Double-sided floppy-disk drives, 1.2 megabytes each: Winchester | 
hard disk, 10 to 40 megabytes 


Software 

CP/M 2.2 operating system; HELP documentation system: 14 
macro-assernbler libraries: four utility programs; two business- 
oriented demonstration programs 


Documentation 

Two sets of manuals in 3-ring binders: six manuals from 
Colonial Data, 364 pages, and seven manuals from Digital 
Kesearch, 245 pages 


Audience 
Business and professional users 
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common 8-bit width. The additional bit is used for parity 
checking, so that any memory errors can be caught im- 
mediately. If an error (e.g., a hardware malfunction) is 
detected, the system halts, and the LED (light-emitting 
diode) on the front panel signals a parity error. 

The SB-80 has an impressive number of features built 
into its single circuit board: 


e The floppy-disk controller uses the Western Digital 
1793 integrated circuit (IC). This device can support up to 
four 8-inch soft-sectored drives. The controller supports 
both IBM's 3740 single-density format and a double- 
density format that yields 600K bytes of storage per disk 
side. With two single-sided drives, you'll have a storage 
capacity of 1,2 megabytes, The SB-80 is also available 
with double-sided drives that offer a total of 2.4 mega- 
bytes of disk storage. 

e The parallel I/O (input/output) ports use Zilog's Z80A 
РІ/О (parallel 1/O) chip. There are two 8-bit bidirec- 
tional ports, one of which is normally configured for a 
Centronics-compatible printer. The other parallel port is 
set up for "handshake" data control; you can use it for in- 
dustrial applications, such as process control, or—with 
the right equipment—you could have it in the home to 
control lights and appliances. 

eTwo serial ports are available from the dual-channel 
280А SIO/0 (serial I/O) chip. This versatile device can 
operate in three serial data-transfer formats: asyn- 
chronous, bisynchronous (BISYNC), or SDLC (syn- 
chronous data-link control, IBM's preferred mode of 
communication). Essentially, the 510/0 does everything 
a UART (universal asynchronous receiver/transmitter) 
can—and more, It offers the two synchronous protocols 
that are fully under program control. 

eA Z80A CTC four-channel counter/timer IC provides 
four independent counters (or timers) that are fully pro- 
grammable. They can be used to count events, to mea- 
sure real-time intervals, or to interrupt another device 
after a preset delay, 

eThe 50-pin expansion connector allows for future ex- 
pansion of the system. All address and data lines can be 
accessed from this connector, which is located directly on 
the circuit board. Colonial Data Services is currently of- 
fering hard-disk systems (10 to 40 megabyte capacity) 
that attach directly to the expansion connector. 


The Software 

As mentioned earlier, this system was designed to run 
the CP/M operating system. It comes with a copy of 
CP/M 2.2 configured for the SB-80. All of the usual 
Digital Research CP/M commands and utilities are avail- 
able, as well as some additions from Colonial Data. Co- 
lonial Data BIOS (basic input/output system) is set up for 
a 63K-byte CP/M. This BIOS requires a 9600-bps (bits 
per second) serial terminal and a Centronics-compatible 
printer, If you wish to run a smaller CP/M, a 61K-byte 
BIOS is provided as an ASM (assembly-language) file. 

CP/M is loaded by a 256-byte boot ROM (read-only 
memory) located on the circuit card. This ROM performs 


A Complete Graphics 


Realize day-in and day-out solid performance from 
a quiet and capable desktop plotter. It's true. For only 
5995" the Houston Instrument HIPLØT™ DMP-29 will 
provide you with world-class multi-color hard copy 
graphics, and deliver a level of quality and perfor- 
mance that you would expect in a plotter costing 
three times as much. 


Is о hard worker. The DMP-29 goes about Its job 
with amazing speed ond precision. Unbeatoble resolu- 
tion and repeatability are yours in both 8/2" x TI" and 
T" x V" formats, and 8-pen capability assures you of 
fast attention-free flexibility when multi-color output is 
required. High pen speed combined with an ad- 
dressable resolution of O.OOT' assures fast, accurate 
and stepless traces. 


It's friendly. You can call 21 different functions directly 


from the front-panel membrane keyboard. It's tolerant 
too. The DMP-29 will modestly protect itself from user 


Department For Just 57 995 Б: 


| : = “ғ “= — 


O — me ў 
= Б... [e = 


errors, as when attempting to place a pen in an 
already occupied stall. 

And it's smart. An extensive set of firmware routines 
makes life easier for the user. A small sampling of the 
built-in tatent inherent in the DMP-29 includes 
character generation, circle, arc and elipse synthesis, 
line type variations, viewport/ windowing. clipping 
and scaling. 


For more information on the hard working, friendly 


and smart DMP-29 plotter, contact Houston Instrument, 


PO. Box 15720, Austin, Texas 78761. (512) 835-O900. For 
rush literature requests, oufside Texas call toll free 


1-800-531-5205. In Europe, contact Houston Instrument, 


Rochesterlaan 6, 8240 Gistel, Belgium. Telephone 
O59/27-74-45. 


BAUSCH & LOMB (S) 
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Circle 46 for literaiure. 
Circle 47 to have a representative call, 
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AN ATARI 800 HOME COMPUTER 
AND A FATHER'S LOVE COMBINED 
TO HELP CHILDREN EVERYWHERE. 


Fernando Herrera became the first 
erand prize winner of the ATARI 
Software Acquisition Program 
(ASAP) competition because he 
believed in computers, his son 
and himself. 

The story of Herreras success 
began with his sons sight problems. 
Young Steve Herrera had been 
born with severe cataracts in both 
eyes and, naturally, his father 
was concerned. Herrera reasoned 
that the boys learning abilities - 
could be seriously affected by grow- ЖАН 
ing up in a world he could not see. А 

Having just purchased an Бо 
ATARI 800 Home Computer, it | 
occured to Herrera that this could 
be the perfect tool for testing 
Steves vision. So he wrote a pro- 
gram simply displaying the letter 
"E in various sizes. 

Success! It turned out that 
2-year-old Steve could see even 
the smaller "ES" without special 


lenses. Herrera was first relieved, 


КМ» FGHI UP 


and then intrigued when he dis- y | зы 
covered that not only could his son К от НЕ 
xi the T. but he would happily tiv 
ay with the computer-generate c Ө: 
ande for hours. So Herrera added “ith Love а 
a picture of an elephant to go with 
the "E; and then more letters and 
pictures. Thus, "My First Alphabet" 
was born, a unique teaching program for chil- In addition to his grand prize winnings 
dren two-years and older consisting of 36high of $25,000 in cash and an ATARI STAR 
resolution pictures of letters and numbers. trophy, Herrera also automatically receives 
Herrera submitted the program to the royalties from sales of his program through 
ATARI Program Exchange, where it became Һе ATARI Program Exchange. 
an instant best-seller. ATARI was so im- But Fernando Herrera wasnt the only soft- 
pressed with the outstanding design, suit- ware "star that ATARI discovered. Three 
ability and graphic appeal of “My First other ATARI STARS were awarded at the 


Alphabet, that the program is being incorpo- ASAP awards ceremony for software sub- 
rated into the ATARI line of software. mitted to the ATARI Program Exchange and 


judged by ATARI to be particu- 
larly unique and — 
Ron and Lynn Marcuse o 
Freehold, New Jersey, teamed 
up to write three winning 
entries in the Business and Pro- 
fessional category for home 
computers: "Data Management 
System, The Diskette Librar- 
ian and “The Weekly Planner: 


After submittal, consultation 
| from ATARI is available if you 
| need personal assistance with 
and d graphics, or other tech- 
| nical aspects of your program. 
To make your job easier, 
ATARI provides some 20 
software development tools 
through the ATARI Program 
Exchange. A list and descrip- 


Sheldon Leeman of Oak Park, tion of the various system 
Michigan, captured an ATARI software is published quarterly 
STAR for his exceptionally in the ATARI Program Ex- 
well-engineered "INSTEDIT" e Catalog. These p 
character set editor. mU enable you to utilize all 

Greg Christensen of üben: | ATARI resources and اا‎ 
Anaheim, California, became including the six ATARI 
our youngest ATARI STAR programming languages 
winner at the age of 17. Fernando Herrera ad a 
Christensen designed the great idea that made him a star. 


clever “Caverns of Mars’ game 
program, which also will E 
incorporated into the ATARI 
product line. Greg designed 
the program in 1Y months 
after owning his ATARI Home 
Computer for less than a year. 

Every three months, ATARI 
awards ATARI STARS to the 
writers of software programs 
submitted to the ATARI Software 
Acquisition Program and judged first, 
second and third place in the following 
categories: Consumer (including entertain- 
ment, personal interest and development); 
Education; Business and Professional pro- 
grams for the home (personal finance and 
record keeping); and System Software. 

Quarterly prizes consist of selected ATARI 
products worth up to $3,000, as well ш ап 
ATARI — plus royalties from pro 
e through the ATARI Program Ex 8 

Theannu al grand prize is the coveted ATARI 
STAR trophy and $25,000 in cash. 

To be eligible, your software idea must be 
accepted by the ATARI Software Acquisition 
Program. Your program can have a broad 
application or serve a very specific purpose. 


ATARI would like to give you 
the same opportunity. 


Г Enter the ATARI ASAP competition and | 


you could win $25,000 in cash, royalties, 
some great prizes and an ATARI STAR. 


SUBMIT ТО: ATARI® Software Acquisition Program 
Dept. CIR, PO. Box 427 
155 Moffett Park Dr., B-1 
Sunnyvale, CA 94086 
OR CALL: 800-538-1862; in California, 800-672-1850. 
I'm reaching for the stars. Please send me 


| 

| 

| 

| 

| am entry form today. 
| Мате 

| 

| 

| 


Add 


City 


State/Zip 


| ATARI HOME COMPUTERS | 


5 We've Brought The Computer Age Home™ 1 


HELP File Selections are --- 
A. Welcome to the HELP Command 
B. How to Use the HELP Command 


С, Moving Around within the HELP Command 


D. HELP Command Prompts 


E. HELP Error Messaqes 
F. Hou to Write HELP Fates 


б, An Explanation of the Tree Structure of the HELP Command 
H. Sample HELP Files Illustrating Use of Tree Structure 


T. Helep on CP/M in general 


Type *С:=СР/М or Enter Selection 


Figure 1: An example of an indexed file (menu) available from within the HELP subsystem. 


а RAM test prior to loading CP/M into memory, Со- 
lonial Data Services provides additional software de- 
signed specifically for the SB-80, and these programs are 
of special note. 


HELP: The HELP subsystem is used to explain hard- 
ware or software operations to less sophisticated users. 
Because HELP files are intended to be read on screen, 
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they are in ASCII (American Standard Code for Informa- 
tion Interchange) format and are usually created with a 
text editor or word processor. The HELP subsystem con- 
sists of the command file HELP.COM, which calls in text 
files of the format 


filename.HLP 


and displays them to the user page by page. To use the 
system, you would type 


HELP filename 


(e.g., HELP SB80 would call a file named SB&0.HLP). 
The information is then presented to the user. 

The HELP subsystem explains the structure and design 
of the HELP (and .HLP) files so that you can create your 
own, either indexed (menu-driven) or not indexed (block 
text). For an example of an indexed HELP file, see figure 
1. Furthermore, HELP files may be linked, either serially 
or as branches of a "tree," The latter case provides users 
with a hierarchy of HELP Ievels through which they can 
travel, typically moving from general to specific informa- 
tion. These levels begin at level 0, the root, and extend as 
far as needed. Users may explore other branches of the 
tree by invoking the command Root (descend to starting 
point) and then climbing other branches. Alternately, the 
Up Level command moves closer to the root, one level at 
a time. 

Because the HELP files are primarily concerned with 
teaching the structure and use of the HELP subsystem, 
they provide many examples. 

The information sections in the HELP subsystem are 
organized as "frames," that is, each contains the amount 
of information that makes up one page of information on 
the terminal's screen. At the end of each frame, the user is 
shown a mini-menu of the possible responses. 

Libraries: There are 14 libraries supplied on the CP/M 
system disk. These files are macroinstructions provided 


В BITS—WORD PROCESSING 


Shown; WordStar" (гос MicroPro 


EXPANDABLE 
You can start with a single user 
installation and add users as your 
needs grow. The G&G system can be 
easily expanded in field—just add 
more memory. 


16 BITS —SPREAD SHEETS 


Shown: SupeiCalc 88" fram Sarcim 


Hard Disk Based Multi- 
User Systems start at 
$10,500 


МР/М 8.1615 а proprietary implementation of Digital 
Resaarch's МР/М 86 operating system. configured for 
CompuPro by G&G Engineering. CompuPiot is a trade- 
mark of G&G Engineering. CFM and МРУМ are ragis- 
(етегі trademarks of Digital Research. SuperCalc and 
SuperCalc B6 are trademarks of Sorcim, dBASE |) is 

B lrademark of Ashton Taie. WordStar is a tradamark 
ol MicroPro. CompuPro із a Irademark of Godbout 
Electronica. 
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Finally, 


—— == ب‎ 
MULTI-USER MP/M™ 8-16" 


Up to seven users can run their 
own programs with their own pro- 
tected data or share common pro- 
grams and data. High speed DMA 
hard disk and cache memory give 
this system fast access to data, so 
you avoid bottlenecks. 

G&G's MP/M 8-16 systems have 
been shipping since March, 1982. 
They are field proven! 


B BITS— GRAPHICS 


Shown CompuPiot® fram G&G Engineering 


8 апа 16 БІТ CP/M™ 
COMPATIBLE 
СШ сла” ж же. 


Each user сап run the vast 
inventory of 8 bit CP/M programs, or 
choose from the library of powerful 
new 16 bit CP/M 86 software. Your 
past investment in CP/M software is 
protected, while at the same time the 
door to the 16 bit world is opened to 
YOu. 


SUPPORT 


We wrate the book on 8/16 bit 
multi-user systems. Our phone зир- 
port is the best in the business. Plus, 
CompuPro components in G&G sys- 
tems carry a two year factory-backed 
warranty. 


a MULTI-USER micro 
for professionals by 
G&G Engineering 


16 BITS— ACCOUNTING 


Shown: GL by Structured Systems Group 


UPGRADABLE 
[ЧЧ —— == U ë ë O EET ANE 


The G&G system is based on the 
IEEE 696/S-100 bus and uses Compu- 
Pro's state-of-the-art components. Our 
20 slot bus guarantees that you will 
never be left in a corner with obsolete 
technology. Your investment in hard- 
ware is protected. 


8 BITS—DATA BASE MANAGEMENT 


Shown: dBASE |І” from Ashtor-Tale 


G&G Engineering is an authorized 
CompuPro systems center. 


ENGINEERING 


1922 Republic Avenue, San Leandro, 
California 94577 (415) 895-0798 

230 California Street, Suite 207, 

San Francisco, California 94104 
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for the convenience of assembly-language programmers. 
(For a complete listing of the software supplied with this 
system, see table 1.) 

SB-80 utilities: Four utility programs from Colonial 
Data Services add to the capabilities of CP/M 2.2. They 
are DSKTEST, a disk verification program; FORMAT, a 
combination disk-format and disk-backup program 
(single or double density); MEMTST, a series of memory 
diagnostics; and XDIR, an extended-directory command. 

Demonstration programs: Finally, two examples of 
business-oriented programs (SMDEMO1 апа 5МРЕМО2) 
are available from 5 and M Systems (2 Washington St., 
Haverhill, MA 01830), which is affiliated with Colonial 
Data. 


"Benchremarks" 

Because the SB-80 is a 4-MHz Z80 system, its bench- 
mark results (see table 2) are similar to those obtained in 
other tests of 4-MHz Z80 systems—though the SB-80 
proved to be slightly faster than our "generic" Z80 test 
system through the first four iterative benchmarks. These 
benchmark programs consisted of an empty do-loop (or 
FOR. . .NEXT loop), a division operation (using single- 
precision real numbers), a subroutine jump/return opera- 
tion, a MID$ (substring) operation, and a prime number 
program. 

More details about the "generic" Z80 can be found in 
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the review “A Closer Look at the IBM Personal Com- 
puter,” (January 1982 BYTE, page 36), wherein Gregg 
Williams compared five benchmark programs written in 
Microsoft BASIC version 4.51 on both IBM's machine 
and an unidentified Z80 microcomputer running at 4 
MHz. 


Documentation 

The makers of the SB-80 seem to be eager to inform the 
system’s owners about the computer. In fact, one is 
almost overwhelmed with material—two 3-ring binders 
full, The first binder contains seven manuals from Digital 
Research covering the CP/M disk operating system. 
These reference manuals have been around for several 
years and have, in fact, been the basis of several books 
dedicated to explaining CP/M to novice users. The sec- 
ond binder contains Colonial Data's SB-80 user's manual. 
This manual is divided into six sections and is really a col- 
lection of six separate references. 

The first section of the user's manual is the 24-page 
"Operator's Guide." According to the introduction, it is 
directed to the novice user and states that "no prior 
knowledge of computers is required." Unfortunately, it 
tries to cover too much ground too fast; by page 5, the 
discussion of serial I/O becomes fairly technical. The 
subsection called "Getting Started" is better oriented to 
the first-time user and is in a step-by-step, "cookbook" 
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APOLLO COMPUTER CO. LTD. 
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BIOS.ASM 


BIOS61.ASM 


BIOS.HEX/ 
BIOS.REL 
BIOS.PRN 
LIBRARIES 


DUMP.ASM 
DUMP.COM 
DUMP.PRN 


СРМ.СОМ 


BOOTROM.PRN 
BOOT.ASM 
DISKTST.COM 
FORMAT.COM 


MEMTST.COM 
XDIR.COM 
TERM.COM 
TERM 

Digita) Research 
utilities 


SMDEMO1.COM 
SMOEMO2.COM 


HELP.COM 
*,HLP 


Source listing for 63K BIOS with parameters 
set up for 9600 bos terminal, 300 bps 
modem, and standard Centronics parallel 
printer 

Source listing for 61K BIOS with parameters 
set up for 9600 bps terminal, 300 bps 
modem, and standard Centronics parallel 
printer 

Assembled BIOS.ASM file tor 63K BIOS 


Listing file of BIOS.ASM (assembled) 
TREADLES.LIB, COMPARE. ИВ, STACK.LIB, 
NCOMPARE.LIB, SELECT.LIB, WHEN.LIB, 
BUTTONS.LIB, 18085.1В, DISKDEF.LIB, 
ZBO.LIB, SIMPIO.LIB, DOWHILE.LIB, 
SEQIO.LIB, INTER.LIB 

Sample assembler program, which will print 
а hexadecimal Ше dump of any file which 
has been assembled (DUMP.ASM), produc- 
ing a listing lile (DUMP.PRN) and an ех: 
ecutable program Пе (DUMP.COM) 

CPIM image fila using SYSGEN ulility for 
63K machine 

Listing of 58-80 boot ROM 

SB-80 Bool Loader Source [ile 

SB-80 Disk Verify program 

System Utility program, which formats, 
yerifies, and copies the contents of ona disk 
to another 

SB-80 memory diagnostics 

Extended Directory program 

Program and Data Ше for 5 and M Systems’ 
demo ierminal selections 

PIP.COM, XSUB.COM, STAT.COM, 
LOAD.COM, ASM.COM, SYSGEN.COM, 
ED.COM, SUBMIT.COM, DDT.COM 

5 and M Systems Accounting Demonstra- 
tion programs 


Universal HELP system lor online documan: 
talion 

Various HELP ihes on the most popular 
CPIM and 5Б-80 microcomputer functions 


Table 1: An annotated list of all the software distributed with 
the 58-80 CP/M 2.2 disk. 


Benchmark Description 


empty do-loop 
division 
subroutine jump 
MIDS (substring) 


prime number program 


58-80 (4 MHz) Generic 280 (4 MHz) 
Seconds Seconds 


5.74 5.81 
24.87 24.80 
9.17 9.40 
18.50 18.60 
151.00 151.00 


Table 2: Benchmark results for the SB-80 versus a Z80 S-100 
system. Both computers ran identical BASIC programs writ- 
ten in MBASIC 4.51. For listings of the benchmarks, see page 
54 of the January 1982 issue of BYTE in "A Closer Look at 
the IBM Personal Computer" by Gregg Williams. 
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format that explains plugging in a terminal and orienting 
the floppy disk properly. The Operator's Guide also 
introduces microcomputers, software, terminology, disks 
and drives, and how to make a backup. The guide goes 
on to explain prompts, Control keys, and introduces 
CP/M. 

The second section, titled the "Technical Manual," is 
60 pages long and describes the hardware: the processor, 
memory, [/O ports, counter/timers, disk controller, ex- 
pansion circuitry, power supply, and miscellaneous 
items. The manual then goes into the operation(s) of 
these various components. 

The third section is a commented listing of the boot- 
strap ROM used in the SB-80, while the fourth section is 
made up of the full schematics of the system. There are 12 
pages of circuits, parts placement, and component 
descriptions. The fifth and sixth sections consist of the 
Shugart OEM and maintenance manuals for the 
800-series 8-inch floppy-disk drives. Overall, more than 
360 pages of information are included with this micro- 
computer. 


Conclusions 

e The SB-80 system is not an exotic machine but rather an 
example of the refinement of an existing concept—in this 
case, a Z80-based, CP/M-compatible computer. Aspects 
of the system reflect the careful planning that went into 
the design (e.g., the expansion connector and the jumper- 


programmable RS-232C ports). The price for a fully con- 
figured machine is $2995, which places the system in the 
low-to-middle section of the market. Even so, the manu- 
facturer appears not to have cut corners in production. 
For example, all of the ICs are socketed so that repairs 
and replacements can be done in the field. Also, the serial 
ports are controlled by а 280 SIO/O rather than a less ex- 
pensive UART. 

eI was favorably impressed with the 9-bit memory width 
used for parity checking. In a business environment, an 
undetected dropped bit could create some interesting 
results in the Accounts Receivable department. The 
HELP subsystem shows a great deal of potential for both 
OEMs who may be packaging this system with pro- 
prietary software and end users who might want to set up 
mini-tutorials for less experienced operators. 

e On the debit side, the user's manual becomes too tech- 
nical for the intended audience of novice users. (Docu- 
mentation is forever the downfall of computer manufac- 
turers.) Still, the SB-80's documentation is above 
average. Also, a switched AC outlet for the terminal 
would be a nice touch. 

e In summary, the system worked well, was totally reli- 
able (no resets due to static or line surges), and did the job 
of running CP/M software. With its excellent price/per- 
formance ratio, its rock-solid hardware, and the tremen- 
dous amount of software available, the SB-80 should 
become а real competitor іп the 8-bit market. ii 


$2895. 


We're offering you our SB-80 system in either 5 1/4" or B" 
disk drives, your choice. Either way your system comes 
with a full size (12" diagonal) non-glare tiltable green 
screen with 24 lines by 80 character format. Its multi- 
character set offers blinking cursor, underlining, reverse 
video, and half and zero intensity. The movable, detach- 
able keyboard has a numeric pad with cursor control and 
function keys. 


Nationwide on-site and depot repair service 
through the professionals at INDESERV 


CPIM is aregistered Irademark of Digital Research, Inc. 


PICK A [a] SYSTEM! 
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COMPLETE 


` $3395. 


B Single Board Technology B CP/M® Operating System 
i 4MHz 280А CPU @ 64K 200ns Main Memory 
Ш 8-Inch Dual Density Floppy Drives 
® 51/4-Inch Dual Density Floppy Drives 
B 2-Serial Ports B 2-Parallel Ports 
Ш 4-Counter/Timers Ш Expandable 


For further information about this limited offercallor write: 


3 Colonial Data 


Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 e (203) 288-2524 © Telex: 956014 
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Proven fools for programmers. 
From Microsoft. 


Old friends. Eight years ago, Microsoft put BASIC compiler. That means you can write programs in 
on the first microcomputer. Today, there are more two or more lanquages, taking advantage of 

than 1,000,000 copies of Microsoft " m the specific strengths of each, then, link and 
languages in use. BASIC interpreter. .. run them as a single program. 

BASIC compiler. FORTRAN, and Р Б Leadership іп micros. Nobody 
COBOL. A proven set of program: gave us leadership. We earned it 
ming tools. All, fully supported through innovation, enhanced 

by Microsoft. programming tools and complete 
The best get better. Good , user support. Today, Microsoft is the 
tools work better if you keep ‚ only software supplier to offer you 
them sharp. That's why we ° a complete programming environ- 
constantly improve the tools we 74 | ment. Including specialized languages 
offer. Enhancing them. Increasing / that support you in а wide variety of 
their utility. Taking full advantage [=== а Ww. programming situations. Tomorrow, you can 
of the strengths of each lanquage. | look to Microsoft to make that environment 
Supporting you, the user, with even more productive. 


a full range of finely honed „u Better tools. Ask your Microsoft dealer 
programming tools. about Microsoft's family of proven tools 
Technical support. When you buy ” for programmers: BASIC interpreter, BASIC 
our tools, you get our number. If you - | " compiler, FORTRAN and COBOL. Each is 
have technical problems, call the Microsoft -a Specialized tool for a special programming problem. 
support staff for assistance. If we dont have the Better tools. And better tools make better programs. 


answers now, well find them and call you back. 
. А f BETTER TOOLS FOR | EE ee RMT ERES 
Compatible documentation. All Microsoft 


languages share a common approach to documen- Mi EA 
tation. Starting with plain English. That means WT 


that even when you're learning a new language, 


f FT 
you won't have to learn a new vocabulary. мезет coron 
Linkable code. All Microsoft compilers share Besse E ы ق‎ 
common utilities. A linker accompanies each Microsolt 15 в reg«stered trademark of Microsoht Corporation 


Circle 300 on inquiry card. 


The Game of Rat апа Br 


Have you ever looked at a micro- 
computer game and thought you 
could do a better job if only you 

| knew where to start? In this article I'll 
show you where to start and how to 
apply certain important elements of 
game design. After briefly describing 
the Game of Rat and Dragon in its 
final form, I'll explain how its evolu- 
tion was shaped by those design ele- 

| ments. 

Rat and Dragon is an animated 
chase game for the Apple II in which 
you try to earn a high score within a 
limited amount of time. You use 
game paddles to move the rat (repre- 
sented by a brown square) to find and 

leat a piece of cheese (a yellow 

| square). When the rat eats the cheese 
you score points, and a new cheese 
appears somewhere else on the 
screen. To keep the game from being 
too simple, two dragons (red and 
green) chase the rat. The dragons will 
| eat the rat if they catch it, and that 
ends the game. As your skill im- 
proves and your score gets higher, 
both the cheese and the dragons move 
faster, making it harder to score 
| points, 
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Truck Smith 
1520 Fairgreen 
Fullerton, CA 92633 


Implied in this description of the 
Game of Rat and Dragon are four fac- 
tors important to computer game 
design: 


egoals and objectives (you score 
points by causing the rat to eat the 
cheese) 

ecomplications (the dragons want to 
eat the rat) 

etiming (time is limited and things 
keep moving faster) 

edisplay (colored objects move 
about on the screen) 


The level of implementation of these 
factors can make the difference be- 
tween rave reviews and brickbats for 
a game. If you're planning to write a 
computer game of your own, don't 
try to make it too elaborate—the best 
games are simple, absorbing, and 
visually attractive. To illustrate how 
to bring all these factors together in a 
successful game, I'll start with the in- 
itial question, Where do you begin? 


Goals and Objectives 
All great games, not just computer 
games, start with very simple ideas, 


gc 


typically involving a goal and objec- 
tives. The goal is the ultimate purpose 
of the game, It might be to make a 
specific type of move, as in chess, or 
simply to score as many points as 
possible, as in Space Invaders. Any- 
thing accomplished on the way to the 
goal is an objective. In chess, the ob- 
ject of the game is to capture game 
pieces by moving onto the squares 
they occupy. The goal of the game is 
to capture the king, or rather to put 
the king in such a position that he 
can't avoid being captured. 

An objective can contribute direct- 
ly to the effort to reach the goal, it 
can be indirectly related, or it can 
have no relation at all. In chess, cap- 
turing pieces other than the king con- 
tributes indirectly to the goal; it is still 
possible to lose even if you have 
taken more pieces than your oppo- 
nent, The purpose of the objective is 
to keep players interested in the game 
by giving them a way to mark their 
progress. 

How does this apply to computer 
games? The game starts with a simple 
idea such as hitting a ball with a pad- 
dle (Pong), shooting at a target 


(Space Invaders), or gobbling up dots 
(Pac-Man). Your game should be sim- 
ple, too. Resist the temptation to 
make up goals and objectives that 
take a lot of practice to achieve, Whet 
the player's appetite by making the 
first few points easy to score. Give 


people an easy-to-understand game | 


that they can start playing im- 
mediately, and they'll keep coming 
back for more. 

It's possible for а game to ро in 
many directions from a simple idea. 
Breakout, Asteroids, and Rat and 
Dragon evolved from the same basic 
ideas as Pong, Space Invaders, and 
Pac-Man, respectively. Rat and 
Dragon in particular began as a pro- 
gram to simulate the workings of the 
Etch-a-Sketch toy. I added the cheese 
for an objective and a dragon and a 
time limit to make the game in- 
teresting. The first, very simple ver- 


sion of the program is shown in | 


listing 1. It took about half an hour to 
program, and I immediately spent the 
following hour trying to get a score 
higher than 15 points. 

Usually it's a good idea to write a 
quick program containing the basic 
idea of your goal and objectives to see 
if the game will be playable. The 
flowchart in figure 1 is a guide to the 
organization of the program. The se- 
quence of events is simple: initialize 
the program; initialize the game; ex- 
ecute a loop to move the rat, cheese, 
and dragon until the time limit is 
reached or the dragon catches the rat; 
and then end the game. 

Once I finished programming the 
game, 1 applied the playability test. 
The action was fast and I became 
very involved in trying for a high 
score. From this experience I decided 
that the idea was basically sound, and 
1 began to think about making the 
game more complicated. 


Complications 

One problem with games in general 
and computer games in particular is 
that people get better at tasks they 
practice. If you make a game too sim- 
ple, players will soon master it and 
subsequently lose interest. Tic-tac-toe 
is a good example of this effect. 

On the other hand, if you make the 
game difficult enough to keep their 


START 
PRINT TITLE AND 
INSTRUCTIONS 
WAIT FOR START 


MOVE DRAGON 


ОЕСНЕМЕНТ TIMER 


loop for I/O requests. 


YES GENERATE 
c» INCREMENT SCORE NEW CHEESE 


END OF GAME 


| Figure 1: A flowchart of the Rat and Dragon program that is organized like a polling 


Listing 1: A simple version of Rat and Dragon that serves to test the basic idea. 


АШ ------------------------------- 
THE GAME ОҒ БЫТ o Oni 
SIMPLE VERSION 

TRUCK SMITH 8/22/84 


1050 REM INITIALIZE PROGRAH- 
a 
2010 Еб-б " 


TEXT 

2110 CALL -S3 
2129 FRIHT THE" 
2138 PRINT "GRHE" 
2440 PRINT "Or" 
2156 PRINT “RAT” 
2:59 PRINT E" 
2170 PRINT "ORRGOH 
2180 PRINT 

2190 WIRE 21 


geag PRINT PUSH EITHER SU TON TO Бесін 
REM INITIALIZE GAME----~—--~- 
IF PEEK 6-15287 5127 THEN 3100 
IF PEER (-16286 127 THER 316B 
GOTO 36000 

3100 GR 

3115 CALL -936 

Тазы 

[X213 

0Үв13 

(өт ВМО ‹ 49; 

CY= RHD ' 43 
COLOR=cc 

PLOT С. СУ 
Sm 

TRE 21 

PRINT “SCORE",S¢ 
PRINT "TIME, Tt 
R= 
3240 Кү=д 


Listing 1 continued on page 339 
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with aba 


We are overstocked! 

Our warehouse runneth over with Tandon 
Drives. 

Help! 

Help us clear the decks and help yourself 
to significant savings on these excellent 
products. 

We've always been high on Tandon. (Even 
when we're not up to our knees іп 'em.) They 
offer an unsurpassed storage capacity, a very 
advanced dual-head design, increased 
throughput — and proven reliability. 

So at these prices, you should definitely 
buy a drive. Buy two. Maybe someone you 
know is having a birthday soon. Buy one for 
them. 

Call immediately. At these prices, they 
won't last very long. 

Hopefully. 


Tandon's TM100 series of 5-inch mini-floppy 
disk drives all feature Tandon’s patented 
read/wnte head design. 


Available in four models: 


TM100-1 A single-sided, 40 track, 5.25-inch 
floppy-disk drive with a storage capacity of 
250K bytes unformatted and a track-to-track 
access time of 5-milliseconds. . .. „195.00 


ТМ100-2 double-sided, 40 track per side, 
§.26-inch floppy-disk drive with a storage 
capacity of 500K bytes unformatted and a 
lIrack-to-track access lime of 5-milliseconds 


ТМ100-3 A single-sided, 80 track, 5.25-inch 
floppy-disk drive with a storage capacity of 
500K bytes unformatted and a track-to-track 
access time of 3-milliseconds..... 250.00 


ТМ100-4 A double-sided, BO track per side, 
5,25-inch floppy-disk drive with a storage 
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capacity of 1000K bytes unformatted and a 
track-to-track access time of 3-milliseconds 


Tandon's ТМ848 “Thinline” series of 8-inch 
floppy-disk drives all fealure Tandon's 
patented read/write head design. The unique 
“Thinline” design allows two drives to be in- 
stalled in the same space as a single conven- 
tional drive. 


Available in two modals: 


TMB48-1 A single-sided, 77 track floppy-disk 
drive with a storage capacity of 600K bytes 
single density and 1.2 megabytes capacity 
double density (IBM format), and а 3-milli- 
second track-to-track access time. . 379.00 


TM848-2 A double-sided, 77 track per side 


'floppy-disk drive with a storage capacity of 


1.2 megabytes single density and 2.4 
megabyte capacity double density (IBM for- 
mat), and it has a 3-millisecond track-to-track 
access fime.......... — sà. 490.00 


MODEL Ill DISK DRIVE KITS ж ж ж ж ж 


Controller Kit includes all boards assembled 
and tested, intemal controller, mounting 
brackets, switching power supply, and in- 
stallation instructions. Handles 4 drives... 


Po o€* &ho* 9 ow ox т + et ў к + a “ж kk * . 350.00 
Kit #1: Controller Kit and 2 ТМ100-3 single- 
sided, 80 track (гіуев.............. 875.00 


Kit #2: Controller Kit and 2 ТМ100-4 double- 
sided, 80 track drivas.... ....... 1060.00 


Kil #3: Controller Kit and 2 TM100-1 single- 


sided, 40 track drives...,.,..... .. 720.00 
Kit #4: Controller Kit and 2 TM100-2 double- 
sided, 40 track drives...... aw И 850.00 


We built a reputation on our prices 
and your satisfaction. 


We guarantee everything tor 30 days No returns after 30 days 
Detective software replaces тее, all other software retums suh- 
юс! (0 а 15% restocking les and musi be accompanied by 
АМА sip No returns on game soltwere unless delective 

We accept VISA and MasterCard on ӘЛ orders — no extra 
charge. COD orders, up 10 5300 

Shipping Charges: 53 for all prenaid orders. acia! sip: 
mng charges for nom preparis. $3 for COD orders under 25 
105 ($6 lor over} plus а $4 Surcharge add 15% for forergn 
FPO and APO orders Calllormans add 6% sales lax LA 
Coury add 64% 

Prices quoted аге lor stock on hand and subject 10 change 
without notice 


To order or for information call 


(213) /06- 


Modem order line: (213)883-8976 


31245 LA BAYA DRIVE, 
WESTLAKE VILLAGE, CA 91362 


Circle 19 on Inquiry card. 


Listing 1 continued: 


4000 REM HRINLOQP- 

pis КЕН Е Л. зть фо рача t др ере ттнен 
4029 COLOR-BG 

4030 PLOT ААН 

4645 Ree "OL (D rk 

4050 IF Reso THEM Prag? 

4460 Атк POL : 1'v6 

4070 IF RY. 29 THEM Р=35 

4080 COLOR=RC 

4096 РІСІ ЯХЯ 


4118 IF Rat СА Om Ri, AV THEN 3200. 

8128 SCxSC^i 

$1430 VIBE Zi 

$148 PRINT "SCORE" 49C 

4158 CA= AND 46 

*169 Che Aho 640) 

4179 COLORSLC 

4169 PLOT Cal 

420%) NEP nme FRR SP PRR eee ветгйфечвкинз 
4210 IF DiR OND DysHY Tren ede 

sce CÓ dgm-— 

O20) IF Seat anh I=L CHEN COLORED 
424Q PLAT Dr га 

8220 ча» SW s FR-N 

4260 DyzÜT- 50W  AY-DY 

4273 CCUORSDE 

4256 PLOY Пот 

4500 тыны M 4 9? & & * & o hn CE OE E EE «арапа 


= ee ee эшм. 


4320 PRIN” TIME’ Teg ' 
“34б ІР MLO THEN -8000 
чафо сото TOBE 


interest for a long time, you may find 
that some people won't even try the 
game. Others may give up after a few 
tries because it's too difficult for 
them. A classic example is chess. 1 
refuse to play my computer chess 
game because I can't win even when 
the program is set to the lowest skill 
level. I can't even beat the computer 
by asking it where 1 should move 
next, 

You can avoid the extremes of too 
simple and too difficult and sustain 
the players' interest in two ways. One 
solution is to make some objectives 
easy but allow only a few points for 
them. The goal of such a game would 
be to amass a huge number of points, 
which must be achieved by satisfying 
a more difficult objective. The other 
solution is to start with easy objec- 
tives and make them harder as 
players score more or as playing time 
increases. 

[n practice, many computer games 
use both methods. The Pac-Man 
game, for instance, grants a small 
score for eating a dot (which is easy) 
and a greater score for eating a 
monster. The game also gets com- 
plicated and more difficult with time 
as the monsters escape from their 
pen, one by one, to chase the Pac- 
Man. The Pac-Man then has to find 
and eat a special dot to be able to eat 
the monsters. 


Space Invaders also uses both 
methods, It's fairly easy to shoot a 
single invader, and the score reflects 
it. You have to shoot down the flying 
saucers, a considerably harder task, 
to score higher totals. One elegant 
feature of the game is the way scoring 
becomes more difficult as your score 
gets higher, When you shoot the in- 
vaders, the remaining ones move 
faster, becoming harder targets for 
you to hit. 

In Rat and Dragon, some complica- 
tions were easy to program, such as 
having the dragon wait to appear un- 
til the player reached a certain score 
or having the cheese move around, 
slowly at first, then faster. However, 
at this stage it was still too easy to 
score points. 

I puzzled over this problem for 
quite some time. I could have the 
dragon stay near the cheese, but then 
you could easily avoid the dragon by 
staying out of its range and then 
swooping in for a score, For lack of a 
better choice, however, I used that 
complication in the game's second 
revision, shown in listing 2. 

When I ran that version of the pro- 
gram, the game reached the absolute 
limit of slowness that ] could tolerate. 
My wife then suggested the perfect 
complication—another dragon. To 
add a second dragon I would have to 
use machine language, a solution that 
would allow increased game speed 
and the added complications. (For the 
machine-language version of the pro- 
gram, see listing 3.) 


Timing 

Good timing is essential to the crea- 
tion of a believable illusion. Theoret- 
ically, some games, such as Space In- 
vaders, can go on forever, while 
others may impose a definite time 
limit. I have never seen a game that 
timed individual points, but that 
doesn't mean that such a game 
doesn't exist or that you can't create 
one. 

If I set a time limit for a game, I 
tend to start it off at roughly 30 
seconds. Then I lengthen or shorten 
the time until I get a game that leaves 
me wanting to play more but is still 
long enough to score a reasonable 


Continued on page 343 


Clrela 5i x 


digig 


Digital Equipment 
The Rainbc 
Personal Co 

The RAINBOW 100 Personal Comp: 
high-performance unit executing E-bii and 
18-bit programs based on CPIM BO. 
CP/M-B& and MS/DOS. Standard wi БАҚ 


main memory expandable to 128 or 256K 
Optional нар к, color monitor 


"TET 


All with 2980/6088 w CP/M BO/B6 132 x 24 
CRT, BOOK Disk, 64K RAM Detachable 
kayboard. CPM 2.2 


Order DEC РС betore January 1983 and 
recelve free Wordstar and Mailmerge 5011: 
ware. 


SUPERBRAIN ll Jr. . ......... $1,875 
350K Disk —64K НАМ 
SUPERBRAIN II QD ......... $2,250 
700K Disk —84K RAM 
SUPERBRAIN II SD. ......... $2,855 
1.5 MB Disk —64K RAM 

10 MB HARD DISK .......... $2,905 


(includes Interface Cable) 
DAZY CHAINER... List $495... $375 


Upgrade your SuperBrain to a 
CompuStar! M Compatable Network. 
(includes All Hardware and Software) 


DO ) Day Puy Back Guarantee" 
120 Day Extended Warranty" * 
72 Hour Burn In 
Ordering Information. Money Or- 


ders, Cashier Checks or Bank 
Wires Welcome. Personal or Com- 
pany Checks, allow 15 days to 
c Surface Freight Standard 
F.O,B. Origin, Include your tele- 
phone number, No COD's, please, 
fices are subject to change 
without notice. Order desk hours 
are 9 to 5 CST. 


CALL OR WRITE 
(214) 931-9069 


WET Star Micro 


16990 Dallas Parkway » Suite 151 
Dallas, Texas 75248 


домна ай Tasa 
rà p нта чыршы, 
тые балағын CP RE ana 


"Memes дт» 
“Th ure Lr amr niai 
pig Vio un 
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e 100 CPS, Bidirectional 
a û K Вишег Standard 


в Low Cos! Ribbons 
Lis! Price $499 М 


PRODUCT OF THE MONTH 


STAR MICRONICS 
PRINTER 


GEMINI 10 
High performance features rivaling the Epson 
MX-40 ЕТ аға fraction of the cost 


COMPUTER PRODUCTS 


а 96 ASC Il Characters wilh Block 
and Bit Image Graphics 


CALL 


{ ` APPLE | 


Apple И Plus. . CALL Disk Add On. CALL 
Disk tt wih Contratar Winchester Hard Disk CALL 
DOS 3.3 CALL 12“ Green бегеп Monitor CALL 
ACCESSORIES 
2 80 Saltcand $298.00 Videx Videoterm 
VEK RAM Care 99.00 BO Cn. Card , 299.00 
Pat Printer Card 89.00 Lower Casa Adapter 17.00 
Serial Card 89.00 M & В Super Fan 40.00 
Clock Caendar Card 99.00 МАН Super Modulaloc 25.00 
(ЕЕЕ Card 749.00 TG Game Paddles 4% 
A-D Card 89.00 TG Joy Stich 47.00 
ROM + Сага 129.00 TG Setect-A-Port 47.00 
Graphics Card 105.00 Numeric Key Pad 179.00 
с ai а Card 179.00 
SOFTWARE 
BUSINESS GAMES 
Financial Partner $151.00 Raster Hastert $24.00 
Pasta! Tuff , 87.00 Ан Tratlic Controler 9.00 
Pro Easy Writer 2 137.00 Temple aj Apshal , 31.00 
Easy Writer AQ Go. , 78.00 Dalesiones of Акуп ,15.00 
Word Star (Reg. Soti¢ard)220.00 Morloc's Тенев, 15. 
Super Sort (Req. Soltcard}118.00 Авѕсие at Вю 23.00 
Mal Merger (Reg Soltcd.)75.00 Mell Fire Жатты 11.06 
Data Star (Reg Solicard) 170.00 Siar Warr , 31.00 
Брей Star (Req .Solicard|115.00 Crash, Crumble & Chomp. 23.00 
Cale 51а: (Req, Sottcard). 115.00 Upper Reaches of Apshal 15.00 
Super Text |) 117.00 Tha Keys to Acheron — 15.00 
The Address Book 38.00 Sneak Állack , 23.00 
Fur Letter Module 78.00 Tha Prisoner 23.00 
Vicit lig 229.00 Zonk | 31.00 
Desktop Pian Ih) 275.00 Zonk lí 31.00 
Desktop Plan li 228.00 Robo! Wars 31.00 
Visiplot 185.00 Three Mie Island 31.00 
Visitrend/ Vistolal 275.04 АВМ , 19.00 
Visidgx , 229.00 Castle Wollensteln 23.00 
Visiem 85,05 Wizard and Princess . 25.00 
Visicak; 3.3 229.00 Missile Delanse 23.00 
(пісногу 188,00 Cranston Manar 27.00 
Superspsll (Req. Solleard 435.00 Warp Destroyer 23.00 
Word Processori Rég.Scd 255,06 Cyber Strike. 31.00 
PERSONAL/HOME Phantoms Five. 24,00 
Typing. Tuto $19.08 p Eggs iym 
Elementary Math. 31.00 А us ^ nr 
Personal Filing Sysiem 74.00 е Р £2 t 
Persona! Report Sysiám 74.00 — 
Algebra |, 31.00 Gamma Goblins 24,00 
Compu-Math:Arith, Ski 36.00 Gorgon . 0 
Compu-Malh-Fraeüons — 31.00 — i 
Compu-Math:Decimats 37.00 Epoch " 28,90 
Compu-5pells- AM Robbers agp 
(Req. Data Disk) 23.00 Dark Forest 24.00 
MIST. Bear Run 24.00 
Appissofi Compier $144.06 Hadron ,, _ 28.00 
Basic Compiiar 127.00 Twerps i ; 24.00 
pia-Doc 41.00 Snake Byte 24.00 
0.8. Master 168.00 Borg.. . 24 00 
DB Шу Pack. 70.00 Computer Foorbati 24.00 
Е-2 aw 3.3 , 49.00 Minataur ч 28.00 
Pascal Graph. Ed. 79.00 Kabul Spy 28.00 


` CABLES 


CENTRONICS 
Centrancs № 
Centonics 6 А $30.00 


Osbarne 10 Cantromes 6 11.30.00 
ІВМ lo Centronics 10 it 3000 
RS232 


A wire male male 10 J| 525 00 
B wire mala-tamale 1011 30.00 
4 wire maie-mals 104: 25,00 
g wre male-lemale 1001 20.00 
Оте? cables and connecios 
avadabie CALL 


RS232 SWITCH BOX 


Use 2 Ептипііс of printers Iram 
ons ouipul port 5109.00 


COMPUTERS 


Cali Today For 
Computer Prices 


ALTOS 


280-А @-bit CPV based 
peg hit "n y and Win- 


based, lied 
pease rc 
ACS 8080-2 - БЕК, iMod floppy 
storage, Sigle-us 


ACS 1000-15 - - 206K Mb lap: 
pe slofage, Mulji-user 

$ 8000-8/7 - 20BKb, 14.5-29 
мы. Winchester sibrage, mulli- 


user 

ACS 0900-65/75/MTU - same as 
BOO0-G with & magnelic tape car 
їйдє back up 


APPLE II PLUS 
48K 


BASIS 108 


64,5502 and 280 CPU 
Apple compatibíis 


IBM PC 


БАК, 8088 CPU 
2 15V drives 


KAY PRO 


Portable, 280, 64K, 2 x 5 
drives, 9" video display 


NEC PC 8000 


ZEGA, 32K, BO 
character screen 


OSBORNE 1 


Ропвыв,280А, &4K, 
2 x 5% dives, display 


TELEVIDEO 


T$802 - 54K, ZADA CPU. 1 Mb 
mini Порру disks, 25 x ВО CRT 
T8808 - Mult-usar. (6). GAK, 
ZB80-A, ТОМЬ Winchester 

15816 - Multl-usar (16), 
GAK 25-А 225 Mb Win- 


chester, 17.2Mb Ya "tape dive 


VICTOR 9000 
328K, 8088 CPU, 2 x 55 
drives, manio 


DISKETTES 


3M DISKETTES 


S'A' SSSD (single side, di 

og es 

бу,” 5650 4.48 

8%” 0500 5.40 
7 5550 4.00 

В” 5500 $.00 

8" 0500 & 40 
Сан for quantity discouns 


DISKETTE 


ACCESSORIE 


S'A'' Head Cleaning юп? ФБК: 
efles,solulion dispensar) 525,00 
B'" Head Cieaning Kit 25.00 


DYSAN 
W'' 55501 | $485 
SA" SED lor =a 


MICROSC! 
А? - 35 Track 59 5550 dre 
compalivie with Apple 115299.00 
Caniroliar Card, . 99.00 


PMC 


SFD-51B - 5550 5% disk drive 
for tha IAM PC , $189.00 


RANA 
е кр re Drive lor — 
! і 
Chor Card 129.00 


TANDON 
BARE DRIVES 


ТМ-100-1 
5550 13 drva $219.00 


TM-10 
D330 5'A" drive ... 259.00 


FURNITURE 


COMPUCART 


Computer Stand ~ slide-out shelf, 
nidden/locked storage $485.00 


COMPUTER 
ACCESSORIES 


a Stand 

per baskel — 3130.00 
il ket, a" ,castersi88.00 
КЕС Printer 
with ecc gag . . 118,80 


SGW 


Smi. tabletop printer stands23 00 
Loe tabietap e sland 22.00 
Osborne Monitor Stand 20.00 


БАК PC CALL 
59% Рорру Dish Orve CALL 
Qism Controller Card. CALL 

Winchester Rigid Disk OrveCALL 


ACCESSORIES 
Parallel Printer кии 
Tame Glock 
GAK Memory Card m 
128K Memory Card 483 
192K Memory Card 5% 
256K Memory Card 725 


Comba Ворага 8% 
a Memory, (-Game VC 
rallel & 2 synt RS 232 if 
Joy Stick. 4 
SOFTWARE 
Vismale 25K 3235 
Үңшдек 235 
Vise Тгелі/Уісіріші 275 
Easy Writer ЇЇ 750 
Easy Speller 125 
Easy Filer 285 
Galactic Attack 29 
Call 1p Arms 24 
Малу more поі 5100 - 
Call к igure 
COMREX 
Apple Clack Card. g7t 
5-100 Clock Catd 116 
Epson АК Suhar 125 
EPSON 
TAS-80 | Oveci Card 
{cable required) 14 
Apple Parallel Catd т" 
2 Seral Card 


with current loop g 
2K Serial шн X on X 01112 
IEE 488 Card Bl 
46 Serial Card, Х-0п A-0113] 
Grappler, lor Apple і 181 


MICROTEK 


16K RAM sH 

pia Parallel Printer Card В! 
Ap ста Graphics Card 10 
6K RAM L 


MPC 


Apote 16K RAM s 
Apple Parallel Printer Card - 
Serial Card 


Apple 5 
МР! 

INTERFACES FOR 886/! 
АР-РАС - Apple Caro & Ci 
Sottware & Manual 514 
ІЕЕЕ/РЕТ Adapter $ 
Hi-Speed А5232 Serial Card? 
X-on/X-olf Serial Card 11 
Apple Parallel Card 11 


INTERFACES FOR 150 


Serial Camm I/F Adapter 
jwith cable} ü 
Apple er МЕ Card 
{with cable) 

АР-РАҚ (Card, Cable, T" 


Manual) 
OLYMPIA 


Senal/ Parallel 171801266625 
IEEE interface [1 
CCS Apple Senai Card. 13 


All Products 
PLEASI 


Сігсін 350 on inquiry card. 


Fast Response, Expert Technical Help, and 


Guaranteed Satisfaction - at Unbeatable Prices! 


/0 CARDS 


PRINTERS 


PRACTICAL/ 
PERIPHERALS 
CROBUFFEA II - For Apple 


‚ Parghel 3259 00 
t Parables 295.00 
с белпа) 253.00 

Serial 289.00 


CAQBUFFER - For Epson 
{ Рам $159 00 
159.00 


Бапа! 
ТАХАК 


B- Apple Н Card. 5129 00 


MODEMS | 


ANCHOR 


malman Mark | $94.00 


HAYES 


sromodem ШАрдріа 11)5299.00 
-rormedem || > 100) 349,00 


aimodem (RS-232) 225 00 
тынар” |В5.212) 229.00 
NOVATION 

j 5140.00 
АТ 745.00 
m CAT 209.00 
pit CAT 239 00 
anah Module 37,00 

8.00 

UDS 

J LP Олесі $175.00 


1 АР Aulo Answer 209.00 
2 LF 1200 BAUD 255.00 


MONITORS 


COMREX 


5800 - Green Screen 80 col s 
TONS: $115.00 
6500 - 13 ' Golo Composite 
J ine TES uan 399 00 
ЫШ - 13" Color - RGB 380 


TAXAN 


42M «127 Brean Screen IB 
iE Lar $164 CALL 
{2N - 12 Amber Screen 
МНЕ Lol $178 CALL 
E VISION 1» 12" AGB Anal 
| nes al center Lisi 5399СА 
8 VISION 11 - 12 ‘RGB Ana 
) hnes ai center 1151 SSOOCA 
8 VISION HI - 1? RGB 530 
$ Lis! $699 00 CALL 


ZENITH 
Green Screen $119.00 


x11 ^" Стева Bat ut i 
16 (3500 cin. d 
5 MM им 


| 23.70 
A lank, pecíorated 
ил [2700 cin | 30.10 
7/83211 V: Green Bar 208 
jester Bond (2400 55 | 87,10 
nk, 204 беде Bo 

OO сіп | 27.10 


Not Listed - 
CALL! 


ADLER 


5Е1010 - Printer? Typer, 
11/17 5CPS $955.00 
ітегізсе Cards 350.00 


COMREX 


COMRITER CR-1-C 
беу Wheel. 17 CPS Borec 


tional, PAR, SERIAL ang QUME 
intestace Lis) $1139 CALL 


C, ITOH 
PRO-WRITER 8510-А 
9х9 Mair, 120 CFS 
белігі $545.00 


Paral 499.00 
F10 DAISY WHEEL 


F/T Feed 40 or 55 CPS 
bent 51795 CALL 


MPI 
"n 11x9 Matrix 5549,00 
Paper, Tractor Feed, Var. Piich, 
Dot Graphics. 799.08 


NEC 


3510/3530 0 - Daisy Wheel, 33 
CPS Var Puch 51015.00 
7710/7730. RO - 55 CPS. 
135.163 Col ж: Traci 2485. 0D 
8023-А - Dol Mains. 

100 CPS $499.00 


NOVELL 


IMAGE BOO - 9:9 Malik 150 
CPS Bidirectional 
390 CH Butler $399 00 


OKIDATA 


MICROLINE В? A - 8 x 9 Malrm, 
120 CPS. Friction Feeg $518.00 
MICRÜLIME 83А - a as 82А 
wilt eae Со, ТАРА 


Py 

М CROLINE a4 2 » Same 45 ЗА 
well 200 CPS & Fun Doi 
Graphics 1750 00 


OLYMPIA 
E5100 КАО - Wheel Printer 
7 e 10. үү 
eria! 
E1 - je йу 799. 00 


PMC 


OMP-85 - Doi Matrix, 120 CPS. 
BO Col.. Dat Graphks 4485.00 


SMITH CORONA 


"m - Per Ашы ЧЫЛ кы 10 u 
12 СЯ, Friction Feed 
13 ' Paper $649.00 


STAR MICRONICS 


DF 8880-F -9 х ? Matix. ёх 6 
Graphics. 80 CPS, 60-132 Са 
Vat Puch CA 
DP 8980 T - Same as 8960 F wiih 
Fri£tian/ Traci Feed CALL 


PRINTER | 
ACCESSORIES 


COMREX 
Таси» Feed $83.00 
Print мее 13.00 
5/5 Ribben Dor 25.00 
M/S Ribbon Doz 57.00 
C. ITOH 
Ribbon 11.50 
Tractor [F- 101 225.00 


PRINTER 


ACCESSORIES 


EPSON 
Ûr aprax 80 Chip 561 
Abdon Сай МХ. Н: 
Aboar fart МХ: 100 18.99 
Rett for MX-100 4.3 
MPI 
88 6/99 G ACCESSORIES 
Sound Cover 530.00 
Single Shee: Feeder 25.00 
Agil Paper Holder 38,00 
Ribbon Cartndge 12.00 
2K Buller Option 25.00 


Ceniron«cs НОМ Ophon 32,00 
150 G ACCESSORIES 


Sotiswitch Status Кеуі40125 00 
ПІР Switch Extender Panel22.00 
Ribbon Cartnége 28.00 
2k Butter Expansion 22 00 
4K Buller Expansion 85.09 
BK Buller Expansion 178 00 
Rear Pape: Guida Tray 20.00 
ftoni Paper Guate Tray 20.00 


NEC 
7700 SERIES ACCESSORIES 


Horizontal Forms Tracior$ 180. Df 

Boairectienai Forms 

Tractor 345 00 

Fugon Atlachment 35.00 

Ribbon Fabnc. Black 10.98 
Fdm М/5, Black 7.99 


3500 SERIES ACCESSORIES 


MC le Tractor 5210.00 
Cul Sheet Gude 90.00 
Envelope Handler (Req cul sheet 
feeder; 270.00 
Ribbon M/S, Black 16.89 
айс Шик 16.50 
Print T humble 
(3500 & 7700) 16 85 


OLYMPIA 


Whisperdist Piniwnesis $30. 
Ribbon 5/5. fim Back 28 
M/S fim Black 6 29 
М/5 Fabre. Blacks. B5 

525 Comed 

(Blue, Brown, Green 2.55 
Correction Tape Fum 15.19 
Genechor Tape. Fabre 7100 


SMITH CORONA 


Printw heel $4.25 
Ribbon Cassatie MIS Backs, 95 
Fabric, Black 3.45 


SOUND DOWN 
Acouslical Enclosure $365 00 


RIGID DISK 
DRIVES 


CORONA DATA 
SYSTEMS 


Convoter Power SumMy 
Cates and SofIware 


STARFIRE 5-3 Mo Hato Disk 
Subsystem (gr fhe Apple |! 

(161 $2495 

STARFIRE 10 - 10 Mb 

(ist $2995 

PHO 5 - 5 Mb Hard skh Suh 
system for lhe IBM PC 

ім! $1395 CALL 


MORROW DESIGNS 


Сотты, Power Sunply 
Cables ала Software 

DISCUS Min- 1:0 4n Dep 
for Аррм 

DISCUS M20 - 20 Mb Subsysiem 
tor Appie 1! 4035.00 


SOFTWARE 


ATARI OSBORNE 
Adventure at 2 2 (0) нг CPM Soltware 
venture # 4,5 2. CALL FOR PRICES 
Agventure й 7.8. 8 үр 32 00 The M T 
Aoventure 8 10,7 $5, 12 (D) 32 00 d vel 
Alan Mailing Lis! (0) 19.00 с i v 9 
Tex! Wizard 79.00 Di js 
Compu- peal es m mr Михо Stat 
Сотри-Мат/Ғтас (C) i 
Compu-Math/Dec (Dj 32.00 ра" 
Campu-Math/ Пас (С) 24.00 Ue „ИЕЗИ 
Letter Perfect 10) 119.00 E ar агы! 
Ман Merger/ Лу (D) 24.00 ne Fax 
The Disk Workshop 12.00 VISICORP 
The Programmer's 
Work shop 32.00 үк p. T 
MICROPRO APPLE vaie 229 00 
БИр | 
Медине 2-80 Sol! Card visité 85.00 
Word Star $220.00 Visilrend/ Pro 275 00 
Maik Merge 75.00 Deskibg Plan il 229.00 
Spet Sta 115.00 бегін Flan Hi 275.00 
Data Siar 170.00 
Super бой! 118 00 
Calc Star 125.00 
АЙ Star Word Pack 498 00 
All Stat Data Pack 495.00 
CPM 
Жы; TELEVIDEO 
B 910 PLUS 24180 Display B410 
Hala Ие pi a Bee d 28 Displayable ASC 5 
ё р 
AN Suat Wed Pack 68500 2120, Dno наз 96 ASC N 
All Siar Data Расу 695.00 Ара, арыда 925.00 
820€ 995.00 
MUSE 825 - Fealutes sumar to the 910 
APPLE SOFTWARE & 817 with а detachanle he 
The Andtpss Book $38.00 keyboard 
Super Text Il 177.00 ded oe Res 24080 with 
е 78.00 Status Whe. 
итш МН 128 ASC li 1195 00 


CALL TODAY 
800-237-3333 


or 
800-338-5555 


in Callfornia 


OH WHITE 


PALOMAR 


Computer Products 
930-E Boardwalk Ave. « Dept. B11 
San Marcos, CA 92069 

Many products are nol lisled Please call if you 
don t see what you're looking for. 

TERMS OF SALE Cash, check money arder bank wire 
Itansier. credil card of purchase orders tram qualilied 
firms and institutions. Please Include telephone number 
wih order and expiration date on credit card orders 
Calilornia residenis add 6% sales lax Advertised prices 
are tar prepaid orders FQ В shipping point Add 3% 
minimum lor shipping in U 5 Pricing and ауайар пу sub- 
fact to change without notice 


TELEX 697120-150 = S 


Circle 350 on inquiry card, 


Collector Edition 


BYTE COVERS 


The Byte covers shown below are available as beautiful Collector Edition Prints. 


Each full color print is 11 in. x 14 in., including a 1 1/2 In. border, and is pari of an 
edition strictly limited to 500 prints. Each print Is faithfully reproduced from the 
original painting on museum quality acid-free paper, and is personally inspected, 
signed and numbered by the artist, Robert Tinney. A Certificate of Authenticity 
accompanies each print attesting to its quality and limited number. 


#17 Winter Computing $25 | 


дайр P 


#10 Programming Route $25 


$25 


Collector Edition Prints are carefully packaged flat to avoid bending, and are 
shipped first class. The price of each print is $25, plus $3 per shipment for postage 
and handling ($8 overseas). The prints are also avallable as 4-print sets: Set 9-12, 
Set 13-16, and Set 17-20. Each set costs $80, plus postage and handling. 

To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266. 


#19 Crystal Ball 


Chip Building $25 


ly, 


: ү Ж 1 | z 
#12 Fulure Past 


Please send me the following Prints (£25), or Sets ($80). 


QTY. TITLE & PRINT NO. AMOUNT 0 а ГІ MasterCard 
| -== $ Card No. 
— ے‎ —— — ——Á—Mttct t ——Ó— $ 
-- ———————— .ۇق‎ SHIP MY PRINTS TO: 
| — ———————— ا‎ Namie: 
postage & handing $3.00 {Overseas 58.00) % chy: 
TOTAL $ State: 


Г} 1 have enclosed check or money order. 


| Mes. Се 22222, Жота. е. 


Mail this coupon to: 


robert tinney graphics | 
1864 N. Pamela Drive 


Programming a Game 


The Game of Rat and Dragon exists in 

three versions: the first attempt in BASIC, a 
needed revision in BASIC, and the final editian 
їп machine language. The general organization 
depicted in figure 1 applies to all three versions, 

The inner loop is similar to a polling loop that 
checks for IVO (input/output) requests. This 
organization is very common in games where 
several characters move about in real time, For 
example, in the machine-language version each 
character has a counter that tracks the number 
of iterations of the loop since the character last 
moved. When the counter reaches a predeter- 
mined value, the character moves again. By ad- 
justing that value, the character's speed can vary 
from very slow to very fast. 

An alternative to the polling approach is the 
simulated-interrupt method. Although I didn't 
use this for Rat and Dragon, several games have 
incorporated it. With this approach, each char- 
acter maintains a constant speed regardless of 
what the other characters are doing. Using the 
simulated interrupt, each routine is called by a 
monitor program, The routine then returns to 
the monitor with the amount of time it has taken 
and the value that the clock should be when the 
routine is to be called again. The monitor up- 
dates the clack and searches for the next routine 
to run—the one with the lowest clock value. If 
the clock has not reached that value yet, the 
monitor loops until it does. By using this 
method, you can avoid the Space Invaders syn- 
drome of increasing speed as individual invaders 
are shot down. 

Along with a common organization, all three 
versions of Kat and Dragon share the chase algo- 
rithm for the dragon, embodied in the fallowing 
two statements: 


4250 DX = DX + 5GNIRX — DX) 
4260 DY = DY + SGNI(RY — DY) 


No matter where the rat 
and dragon are an the 


screen, the dragon will move one step 
closer both horizontally and vertically. 
The program doesn't have to check whether 
the dragon is still on the screen because 

іп following the algorithm the 
dragon cannot leave the screen. 

Another common element is that 

the cheese is always replotted at 

two random coordinates when- 

ever the rat gets to it. 


The program in listing 1 served its purpose 


as a quick-and-dirty version to test the play- 
ability of the game idea. When I made the in- 
itia! revisions, the game was well on its way to 
a final form (listing 2). One of the primary 
changes was to the dragon; I wanted the 
dragon to become an extended, 
worm-like thing, able to expand 

and contract. 1 used the following 

logic to determine whether or not 

the tail pointer would move: 


2790 AF = DK = DT 
2800 NP = DX(DH)< > Do 
OR DY(DH)< > Di 
2810 OC = DH = DT 
2820 IF NOT AF AND 
(NP OR OE) 
THEN 2890 


! outsmarted myself. That logic is evalu- 
ated every time the program cycles through 
the inner loop, making the action slower. 
The alternative, which I used in the ma- 
chine-language version, is to initialize the 
entire array at once, making the programming 
easier and the action faster. 

One instance where the versions of my 
program differ greatly from one another 
is in the implementation of complica- 
tions. Although 1 decided to intro- 

duce the complications as the 
score mounts in both the 
second BASIC ver- 


iiustration by Coni Porter 


November 1962 © BYTE Publications inc 
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BISO 


PRODUCTS, INC. 


A CALIFORNIA CORPORATION 


COMPUTER SYSTEMS 


МЕС РОТА ,....4.--<-....---.-------.. $725 
Products For Apple Computer 


Here ate soma of the products BISON carries for Apple 
Computers if you don't see what you want hara, give us а 
call 


16K RAM Card for Apple lt ... c.4 $ BB 


Microscotl Premium Pack .................... $ 525 
BISON Add-on Disk Drive 
100% Apple Compatible .......... EUST. 


Parallel Printer Card with Саріе...............5 72 
Apple Compatible Farabel ІШеласе,.,........,% 65 
D. С. Hayes Micromodam И..................5 270 
Graphics Interface for NEC, Epson ...........„% 129 
Microsott 280 Softcard with СР/М.............. S289 
Videx BO Column Videotern awash bec bese ev РОШ 
Videx Enhancer .,................ siserasaoo s D196 
Videx Function Strip ........................5 79 
Saum System Ram Boards 32K .....,...... i, $195 
Saturn System Ram Boards 64K ............... 5359 
Saturn Sysiam Ram Boards 128K ............,. $499 


Expand 80 - ВО Column lor VisiGele ............% 88 
Corvus Hard Disk Осмех 
5 Megabyte PRPS HR Soe HEP HORE OES HOH RHR HERE 52495 


10 Megabyte ............................. IAS 
20 Megabyte JT" PEE Di 
For Corvus Mirror AOD VE .ERKCAA3EA43E:A32 2 E 595 
For more Apple information, cela reader service card # 52 


PRINTERS 


BISON carries ві! of the major brands ol printers. Н you 
need help choosing Ihe proper printar far your needs, call 
and talk ta one of cur support technicians. 

EPSON MX-BD F/T Type ІН with Graftraxn ..,,... $ 480 
EPSON MX-100 with Graltrax 2549485 как sans Ж ШОУ 
МЕС PC-80234 Friction & Tracia w/Graphics.... $ 485 
МЕС Т71ЮЬ1.......,.....9%4%4-»-»>>42:-... SAS 
МЕС. ?715-1...........+»,.++тзжаяа ж» а S2095 
МЕС ??20-1........+4„ә,+ә‹+++з++я»«4«4 54е ҒЫН 
МЕС; ?725-1....,.....4,+»++»-+«»а44е59» ro AAS 
Okidata Microline &2A wilh Tractor - BO Col ..... 5 399 
Okidata Microline ВЗА wilh Tractor - 100 Col. .... $ 549 
Okidata Microline ВАР - Рагаһы.............. $ 925 
Okidata Microline 84PS - 200 cps Par/Ser ....... 5 999 
C. noh Prowriter | - Parallel ,,.,,,..,......... 5 486 
C поп Prowntar -I Seral ................... $ 425 
c. пећ Prowritar - Paraflel/Sarial à EVA Ia "aque $ 525 
C. поп Prowriter Il - Parallel e rr 1; 625 
C. hoh Ргомтиег ll - Parallei/Sarial ............ $ 675 
C. Noh F-10 Starwriter - Parallel - 40 сре ,..,.... 51225 
C. toh F-10 Starwriter - Serin) > 40 cps ......... 51225 
Comrex Daisy Wheel Printer - Parallel .......... 5 736 
Comrex Daisy Wheel Printer - Serial ,.,........5 TBS 
Comrex Tractor Feed ...................... $ 195 
For more printer information circle reader service card # 53 


MONITORS 
BMC Intemational 
* 12" Green monitor wilh Р-31 
* 15 Mhz" Excalleni for 80 column display 
BMC 12" Green Monitor ,........».....:-...5 79 
* 13" Color Monitor" Audio and Video 
° 270 Line resolution 
BMC 13" Color Мопйог....,................ .S 240 


Send Mail Orders To: 
Р.О. Box 9078-184 
Van Nuys, California 91409 


AMDEK Monitors 

* 12" Groen Phospher 

* Non-Giare 

AMDEK Video 300 .. ..... RR „««+«»а+ Call lor Price 
* 13" Color Monitor’ AGB Input 

* For IBM/NEC/ Apple 

AMDEK Союг!і,..-...,............. Сай lor Price 


AMDEK Сеюгі...,...».,........... Gall for Price 
AMDEK Color Il .,..,................ Сай for Price 
NEC 

NEC 12" Green Monitor. ........5. OU. 
МЕС 13" Color Monitor ,.......... — © БЕЙ 
NEC 13" RGB Color Мопйоғ................. S 815 
ZENITH 


Zenith 127 Green Manilot ...................5 118 
For more information, circla reader service card NXX 


TeleVideo Products 


TaleVideo computer terminals and desktop computer sys- 
tems-hiph pnce features at low prices 

TeleVideo TS-802 Computer system 

* 64K. 4 Mhz Z-BDA, CP/M  * Dual Floppses, 720K Total 

* Same CRT and Keyboard gs Televideo 950 Terminal 

* Network Expansion Capahilifies 

TeteVideo TS-802 ee h 8B. $95 543*4$9u€m 4" 9] i Hem HOD $2645 
Televideo TS-B02H Same as TS-802 

wilh one floppy and 5-MegaByte Hard Disk ...... 54685 
TelaVideg TVI-925 Terminal ..,............... S 695 
TeleVideo TVI-850 Termnal - TOP-OF-LINE ..... $ 875 
For more information, сігсіп reader service card й 54 


SOFTWARE 


BISON carries soltware (or alt businass and personal 
computer systems Just select he воймаге you want and 
call us for our currem price Here are some examples of 
BISONS Low Pnites. 

MicroPro Software 

All MicroPro Software 40% ofl List 

Apple Software 


All APPLE Game and Business software Select the program 
you want and call for price. 
Save up (о 80% off list 


Accounting Plus by Systems Plus 


For B" CP/M 

General Ledger " Accounts Payable " Accounts Receivable 
* Payroll’ Inventory " Sales Order Entry * Purchase Order 
Entry and Point of Sale 

ол. M OP. ЕТЕНЕ алаак & Ж 285 
G/L, AUR ......... —————— I1. 
G/L, AAR, AP ^"*t"*$T*tt3u*4254290€»»4$95-**tt')557**1 $1100 
GL, А/В, МР.РҰЯ...,...............-...... TASB 
GL. AVR, А/РІИМУ,,,,.,,,............ traro . 51458 
G/L, AVR. AP. PR. INV 1... 444%-шеа.., ITS 
G/L. AR, AP, P/R, POS, INV ................ 52140 
G/L, AVR, AP, Р/Н. S/O, INV ..... — Án oun 
G/L. AVR, AJP, P/A, P/O, INV ........ TTTPPTPTP 52140 
G/L. AR, AYP, PIR, P/O, 6/ДІІМУ............. 52435 
All B Модшіез....................... paast $2695 


For Apple II 
Pick the Apple Combination you need 
Gi titties яа ав:аа ка ааа жааан ردي‎ + ЖҰӨ 


Orders may be picked Lip at: 
18708 Roscoe Boulevard 
Sepulveda, California 91406 


GL, AVA ee э 6 “Кіжздзе«т-а» 24. 5 553 
G/L, INY “"тізізинітФттееииясеізізжегтее how 4% 583 
G/L. AVA, АХР K2AaW4Z244 ane eeeae ema пи за кь 5 649 
G/L. AJA, INV ee eo a ee nu nut чэчен в» ++ ЖИЙ 
GL. AP. INV ...„......„.....„. агала 444... 9 649 
VisiCalc Se P eee a ER TUN GG R NK PON €* Ho * 9 B9 HOW À o" v sd su - 198 
МАЗЕПЕ... чече &* Bh B b B à N uas &WV5*»«t"44^95 ‹„$ 199 
dBASE li for B" or Apple ....,.... Сай for Lowest Price 


5-100 PRODUCTS 


Sierra Data Sciences 

S-100 Master/Slave Single Board Computers 
Master - 4 Mhz, Z 80А............ TTE 
Slava - 4 Mhz, 2 80A ....... anna фрез еза л 5 625 

Sierra Dala СРАМ бэ E aê фә a asd ЕЗ 160 

Sierra Dale БИО5,.....................,... 5 100 


Sierra Manua! ..... — аз-аз акау 25 
Sierra Data - Winchester Adaplor ,...,. ......5 188 
Sierra Datla Turbo DOS ccs cera cso . § 750 
QT-Systems Maintrames 


S-100 Mainfame and B" Drive Enctosures 
* S-100 Power rBV/154 +16V/3A -16V/3A 
* Drive Power --5V/1A -5V/BA —-24V/6A 

* Keyed Power Switch 

“ЕМІ Filler " Fillered Fan 

* 2 Switched Power Oullets 

t 15 - DB25 Cutouts 

* 0837 Cutout ^ 105 50 Culout 

* Hard Disk Power Supply 

* Shielded Motherboard * Rugged Card Cage 
*g'ü" x 17" x 21" (Hx x D) 


QT 6-5, Dual 8" Пғувв....................% 530 
QT B-Siot, Dual 87 Ппітрб.................. . $ 560 
OT 12-Slot. Dual В" Ппув5................... $ 620 


5-100 Maintrame and 54," Onve Enclosures 

° Similar to 8” kdauirame 

* 77 x 17 x 20" (Hx Wx DJ 

OT §-Stot, Dual 51,“ Dnves .,........,........9 455 
OT &Stot Dual 5Y" Drives .........„......„.. $ 585 
QT 12-5ісі. Dual SY" Drives ............ 5 560 
QT Alkir-one а" Disk Drive Cabinet 

Changeable faceplale allows use of atl standard B" Порру 
end hard disk drives including. 

* Shugat “МЕС 

` бите ° Milsubrshi 

^ Tandon (Up to 4 Thin-Lina) 

Features: 

* Holds 1-4 8^ Drives " (Modular Power Supply 

" Power 7 5V/6a -5V/1A -24V/BA 

List Price 53495................ BISON PRICE $295 


DISK DRIVES 


Qume #842 (Replaces Data-Trak 8) ....... ais. § 480 
Tandon Thin В" Singte-Side Double-Denmty ...., 5 382 
Tandon боиріе-Белзйу.......,....,......... 5 465 


WABASH Floppy Disks 


Single-Sided Single Density 
Вох of 108" or $h,” 4à bob o€- ow o ^u err mmm а.» D 18 
For mote S-100 infarmation, circle reader service card а 55 


For Questions or 
Phone Orders Call: 
(213) 994-2533 


"We accept Cash, Certified Checks, VISA and MasterCard" 
All merchandise new in factory cartons with manulacturer's warranty. 
Corporate and School District Р.О. accepted subject to credit approval, Enclose financial statement with order 
California residents add Sales Tax. Shipping charges added Io all orders. 
"No refunds without prior approval" - Bison credit only on returned merchandise 
QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


For Furiher information Please Circle Reader Service H 56 
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sion and the machine-lenguage version, the 
method of handling that procedure varied. In the 
BASIC program the decision points for the com- 
plications are scattered IF. , . THEN statements 
throughout the program. [n the machine-language 
version J put all the complications in a table and 
let a scorekeeping subroutine keep track of them. 
Each complication becomes active when the vari- 
able associated with it is no longer equal to zero. 
The scorekeeping subroutine uses the table to 
determine which variables should be changed 
from zero at a particular score (decision point). A 
table is especially useful when you are uncertain 
as to how or in what order the complications 
should come. 

Another difference between the BASIC and ma- 
chine-language versions of my program is in the 
implementation of a timing sequence. The pro- 
gram in listing 2 uses the BASIC variable TK to 
count loop iterations and the variable TG to 
count seconds. About a third of a second is used 
for each iteration of the loop so there isn't much 
leeway for adjustments. The adjusting is done 
primarily by introducing compensating delays for 
alternate program paths, When 1 finally decided T 
needed an accurate real-time clock, increased 
speed, and another dragon, it was time for ver- 
sion 3—an excursion into the world of machine 
language. 

For the clock I set up a counter that tracks time 
in units of one ten-thousandth of a second, Each 
subroutine or section of the program calls a timer 
subroutine and passes the amount of time the sub- 
routine or section has taken. The timer subroutine 
decrements the counter and, tf the counter goes 
through zero, ticks the speaker and updates the 
real-time clock, In the final version | combined 


most of the invariant times into one count near 
the end of the loop. 

The test for the time-out condition is not done 
by the timer but is accomplished at the bottom of 
the loop. The reason for putting the test at the end 
of the loop was good programming practice; 1 
wanted to avoid dropping out of the loop from 
the middle of a nested subroutine call. 

Initially J determined subroutine times by either 
counting cycles or actually timing the routine, 
When I got the entire program running I adjusted 
the counts, combining some of them, until I got 
an accurate clock. I chose units of one ten- 
thousandth of a second because that gave me a 
counter that took two bytes and routine times | 
that took one byte, making my calls to the timer 
easter, 

On the Apple the paddles are read by counting 
the elapsed time it takes a triggered impulse to 
return to the computer, This means that the time 
il takes to read a paddle value of zero differs from 
the time it takes to read the maximum paddle 
value of 255. Î timed the paddle-read subroutine 
and determined that it took approximately 1.5 
times the paddie-value after adjustment to fit 
within the screen limits of 0 to 39, Rather than in- 
clude a generalized multiplication subroutine that 
would consume considerable time, I used the 
machine-language shift and add instructions to 
calculate the paddle time. 

The machine-language version gave me more 
than the tenfold increase in speed I was hoping 
for. The game was so fast that I had plenty of 
room to tailor the rat, dragon, and cheese to my 
needs. In fact, even with the addition of the sec- 
ond dragon, f finally had to slow many things 
down to keep the game playable.w 


number of points, The first program 
(listing 1) runs a bit too long, but the 
program in listing 2 is limited to 60 
seconds, which seems to work very 
well for this game. 

| chose to simulate real time for 
two reasons. A clock gives players a 
subtle sense of tension, and a real- 
time clock makes explanations of 
rules easier. For example, J don’t have 
to explain the timing procedure; 1 just 


say that the time limit is 60 seconds. 
And when the players hear the clock 
ticking, they are more likely to rush 
after points and make an error. 

Once you have the basic game, the 
complications, and the timing under 
control, you proceed to make the 
game attractive. 


Display 
Chess can be played on a dime- 


store checker board with cardboard 
pieces. One reason most people don't 
play chess this way is that it is dif- 
ficult to maintain a high quality of il- 
lusion with cardboard pieces. In a 
well-designed game, the players par- 
ticipate in a believable illusion. 

If you want to produce a good 
game, it's important to pay attention 
to the details that create a believable 

Text continued on page 373 
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Girele 137 on inquiry card. 


ЖО! SPECIALS 55 0000 THROUGH MONTH EMD, As supple las! Rainchecks may be given # possible, Cash Sales Only! 


CUSTOM COMPUTER TECHNOLOGY 


1 CRAFTSMAN COURT—BOX 4160 
SEDONA, ARIZONA, 86340 
(602) 282-6299 


COMPUTER GEAR—WHOLESALE! 


Purchase Намаа and Sofware di DE MENS Take advantage ol our Боут power! We Block 
a tual el Bosc Level Е ло гонан. MORI һа NC Machines in use xay Тем іжмше 
$3100 ur MORROW , SUPERBRAIN, HEC, Z/ 


, BM PC. TRS80, НӨ, RERO, and many 
Chers ГӘ! Ку your пам We get үм Pr Lever! Pier, в echnical Борро sid Know: Mow we are quickly 
becoming welkinawn lor Sallsfied Customers Каюм 

SOME OF OUR CURRENT SPECIALS: 
MICROSOFT MBASIC 80 $199 ASHTDN-TATE d@ASE |! $459 
MICROPRO: WORDSTAR : jt jf AF - 


+ 


MORROW DESIGNS 
NEW MICRODECISIDN COMPLETE COMPUTER 
INCLUDES CP/M, WORDSTAR, MBASIC, DISK} 


1 DRIVE $945 2 DRIVES 51219 
СЈОМА W/CP/M 3439 Dad W/LP/M $349 
ESK RAM 8429 MULT 170 5299 


HEW 12” GREEN TERMINAL 5498 
HARD DISK SUBSYSTEMS, DRIVES— CALL 
DECISION 1 MICROCOMPUTER— CALL 


SSM VIJA $389 QUICKCODE $219 QUICKSCREEN $129 SUPERCALC 5225 
NEC 8023A $499, OKIDATA 82А $459, ВЗА $719, ВААР $1040, 84А5 $1149, 
SANYO 12^ GRIN RES) $209, 13''СОМР $389, 13°RGB $799, AMDEK 3006 $159 


WE ALSO CUSTOM CONFIGURE 5-100 SYSTEMS AND DISK ORIVE SUBSYSTEMS. WE OFFER 
PACKAGE PRICE SAVINGS, ALSO INTEGRATION АМО PROGRAMMING. 
Чен ا‎ Drive Subsystems. (пашла! quality G4". 8, {hoppy and/or hard disk custom coviguciNom  Sirictiy | 


полен q 
ONE 5” APPLEMAN: DUAL $" $50D- ұна 
на SUPER SPECIAL: 6°’ QUME/SMES GHUGART §1550—W/EMA COMTACP/M 
Алооо the COT SUPER SüpPLY: 
А өтіндегі. compart supply plugable із handle virtually any MainiemeyFleppy/Hard disk combo 
+OVq@ Û 10 WA; EN ЮЗА; 24V іг 104 ^; 12/0 2A, -WE 24+ 
Сай us and әрін ihe custom configuration for your needs 


WE dum A LARGE STOCK OF IBM PC SOFTWARE 
Мелқыс--Митжай--бйаз 11 —Spaliquard—Supercae 
SPECIAL: MICRO ТӨРТ IBM PC БАҚ RAMCARD — 13091 

Cal for any CP/M Sattware—We siock ай formats. si Dig discount! 


PRICES & AVAILABILITY SUBJECT TO CHANGE ALL PRODUCTS NEW. AND CARRY FULL MANUFACTURER'S WARRANTEES 
CALL FOR CATALOG FREE TECHNICAL HELP TO ANYONE WE CAN CONFIGURE BOARDS & SOFTWARE FOR YOUR SYSTEM 
PLUG-IN & GO AZ RESIDENTS ADD APPLICABLE SALES ТАЛ 


DUAL 7” 8500 $134 
$1999 


PUT YOUR APPLE TO SLEEP 


Plug HIBERNATOR into your APPLE power socket — 
Plug AesiClock into APPLE slot - Ser ALARMCLOCK Interrupt Mode 
ah Power OFF - your APPLE will МАКЕ UP (after sleeping for 
milliseconds са months) Bootup Execute your program 
EI and if you wish, go back to sieep әдеп etc 


Your APPLE consumes NU power while asleep NO over-heating 


AUSILLAAY 
CONTROLS 


HIBERNATOR 


AN Ж 
REMOTE 
SWITCHES 


IMI REALCLOCK 


e FOUR INTERRUPT MODE 

e PERIOOS FROM MILLISECONDS TO MONTHS 

e APPLESOFT/INTEGER COMPATIBLE 

ә AUXILIARY CONTROLS CONNECTOR 

Ф MACHINE LANGUAGE DOCUMENTATION 
MANUAL/SOFTWARE ә REALTIME RESOLUTION 1 MILLISECOND 

ә OPTIONAL AC LINE FILTER е USE WITH VISIDEX =, ETC. 


Hibernator THS Бао сі $790 Purchased (диа! 22/79 (йші of to AG Len biter 
ега & CiealCibcs sigo avini in ke, (oem 
Ресе viciudes Demo onc with mamu туыл sobane üppecibona RssisLooca & bu д Мысыш Sesion 
Manual avasobte separately $1) Ideguctbis trom Real Coch ита | 
WARRANTY ONE YEAR an LABORA and PARTS 
TO ORDER Plate serd cashier p chech, money diar or oe «Hiat Check Lily Û ii belies ауа CA СЫМ? 
Yee und Master Card add Зы Sipping Б.з ан In U. 5 ote БӘ СА гашдепеи ami б = sam йз 
SAVE 65 hy pacing ws ad wi your dêr or расе ral BET! 
+ App h u trader? o! Agple Сознайае "е Gee 06 t» Жнын Di Vendor 


HIBERNATOR - 


e TRANSIENT SUPPRESSION 

e AUMILIARY AC rd "riim 

е LED STATUS INDICATO 

e CONTROL FROM: REALCLOCK, 
ТТІ) SWITCH INPUTS, 


INNOVATIVE MEASUREMENTS ÎNC ро Box 3875. Sen Clemente. CA 32672 Tal (7741 493-2174 
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Circle 214 on inquiry card, 


Listing 2: A revised version of the gare, 
still in BASIC, that runs too slowly to 


play well. 


1656 PRIM 
21900 FAINT 
1 18 PRIT 
128 PRI? 
„140 50508 
1156 E 
1188 


PR INT 
РКІН” 
80508 


ZZ PRINT 


1259 GOSUE 
1270 PRINT 
129: LE 
1558 PRINT 
1390 GGSUS 
1310 PRINT 
1329 5055 
1335 PRINT 
1346 СБ 
"3350 PRINT 
1266 6058 
t370 PRINT 
1386 60548 
1390 PRINT 


-—— — 


17,5 рар T 


“GRRE 
бен 


“Аы 
19188 


“RUC 
“лімі. 
14186 


"тты" 


UT zz 


ines IS A ASE Бане! 
WOMENS A RAT, 5 URHDON, ' 
10400 

"RAND OM UNLIfIIYTEO 5л Y jE 


18:08. 
“YOU CONTRUL THE быт THE 
16126 

"BEGHY SOUBRE > эт THE" 


19068 боғы 18.86 


110 PRINT 


id DRAGUN lC IS RED 


1425 GOSUB 184 


1438 PRINT 
1940 606U5 
1459 PRINT 
1450 БОЗЕ 
£476 PRINT 
140 EISE 
1488 PRINT 
1500 BOSE 
1518 PRINT 
1520 GOSUB 
1538 PRINT 
1540 SOSUE 
2550 PRINT 
1568 BOSE 
1570 PRINT 


Eri CHASING You. 
181202 


1818E 

TOUR OBJECTIVE 15 70 EAT: 
ійІЁЕ 

"HS MUCH CHEESE PELLOH" 
10186 

“DARES? 65 YOU инч ні" 


19160 
"HUOIDING THE ORAGUN," 
18168 


10166 
*¥OU HAVE 68 SECONDS TO EAT" 


1589 GOSUE 10100 


15980 PRINT 
1600 GOSUB 
1910 PRINT 


1620 60508 1 


1830 PRINT 


2550 PRINT 
1660 GS0SUB 
1870 PRINT 
1680 GONE i 
1699 PRINT 
1700 GOSUB 
1718 PRINT 


1720 GOSUR 
1738 PRINT 


i740 GÜSUE 1 


1758 PRINT 
1760 5058 
L778 PRINT 


"AS MUCH CHEESE AS Уди CAN,” 
181860 


aeg 
“Д WARNING - 85 YOU GET" 


| 1640 50506 181B8 


ion ER, THE CHEESE BEGIHS" 
A Mise AROUND,» SND THE" 


OREGON GETS SMARTER. “ 
18108 


= 
сә 


laio 
"IF YOU FEEL YOU HRE READY." 


61929 

"PUSH EITHER ONE OF THE" 
10180 

"OALE BUTTONS. 


179 REM INITIALIZE 
1800 ТМ68 


1810 DN=S 


1828 DIM Dyr ON DY DN 
Незй 


1850 ЈЕ PEEK < ~16267 25:27 THEN «SOx 
1360 IF PEEK (-162486)2127 THEM 1920 
1876 GOTC 1850 


1390 REM 
13:0 BR 


INITIALIZE GE 


1928 CALL 935 


1920 TG«TM 


Listing 2 continued on page 350 


Fox & Geller's family of programs will double the value of your 
IBASE il database management system. 


dBASE II PL 


Plus 1: 
OUICKCODE 


fhe dBASE Il Program Generator. 


UICKCODE, the dBASE II program 
enerator, writes concise dBASE II 
rograms to set ир and maintain апу type 
Y database. Run them as is, or customize 
hem in seconds. You still have all the 
юмег of dBASE Il, and there 15 no 
rogramming required. Just draw your 


Plus 2: 
dGRAPH 


The dBASE Il Graphics System 


fata entry form on the screen, and you're New you Сал coim ‘ew йт 

n business. Typical set up time for a graphics Will ОНАР Dy Mi the 

:ustomer list or order Ше; 5 minutes. "ТҮҮ ТШШ ICA MIR m 
QUICKCODE enables you to expand изей Jui! mies али ey ати vri vh 

IBASE II to 132 columns, giving you the gol һә Graph 

)pportunity to make the most of your wide Kcd wheal graphs! Swan hy man 


қ Е 
жы! LETT D AU ELI. 


arriage printer. 


QUICKCODE gives you the capability mmus (ай! pour Ans mone can ba à 
f transferring dBASE II data into pur An mme Dru пае egy IL up 
NordStar™ and MailMerge'" files for Из ети 
word processing and form letters. Acc bans ruhe CONAN us 
JUICKCODE also features dSCAN,™ егш ab о са аяр Бадон 1ке 
which allows you to select criteria for RANGNATH whwr will auiey 
specific data access and review. dSCAN eed CHASE П аль Cone cules raw 
works with WordStar form letters, labels anî limî, йг! ey cars Then hore 
3nd forms, and general database шішттішіс afud cw] seni рга 


nformation screening. Ani enc 
In addition, QUICKCODE offers four-up 

nailing labels, three kinds of data 

salidation, and four data types not found 


n dBASE 1 itself. 


mimm pma your mime Im Me 


ШОЛАРЫ "maed йү)! in V ИП! 


DR EIT med sqrnowinmp utar mne 
Emu ШІ pn] 


JUICKCODE: $295.00 
Мыл 


ңы Be ГЕ 


ӘВАЗЕ 11 is а trademark o! Ashion-Tate WordStar and МайМегде are registered trademarks ol Micropro International 


QUICKCODE, GRAPH., dUTIL, ССАН. AUIOGRAPH are trademarks for Fox 6 Gellar. 


Сігсів 193 an Inquiry card. 


Plus 3: 
айл 


| The dBASE Il Utility Program 


| dUTIL is Fox & Geller's utility program for 
dBASE Il. dUTIL decreases the running 
time of dBASE Il command files. dUTIL 
combines your command files 

| automatically to produce a faster running 

time. 

When using dBASE Il, you may often 
find yourself writing the same instructions 
over and over again. With dUTIL, you can 
put these instructions into a standard text 
fila using your favorite text editor or word 
| processor, and automatically use them in 

as many dBASE II command files as you 
wisn. 
When debugging a dBASE Il command 
| file with dUTIL, you can have all your 
IF/END IF апа DO/ENDDO sequences 
automatically indented and aligned so that 
| they are readable. dUTIL will also 
highlight all dBASE Il reserved words by 
| setting them to upper case. 


| 


dUTIL: $99.00 


| 


FOX & GELLER 
Fox & Geller, inc. 
PO. Box 1053 
Teaneck, NJ 07666 
201 837-0142 


Listing 2 continued: 


1948 Тке3 

1950 VTRE 22 

1966 TAE 7? 

1976 PRINT "ТІНЕ ";TG 

18350 SC» 

1990 UTRB 22 

280 TRE 25 

2618 PRINT “SCORE "ЕС 

2020 ВЕН ВНСКОНОАМЯО.....-еееыьее е еееаға 
20530 Б@=5 

2949 COLORSBO 

2050 ойын ERE 

2060 REH Mil essa cane eae tenes en mas aaa A 
ғаға RCo 

2959 Кё= POL (89-6 

2998 IF Rà»39 THEM R@=39 

21880 Біз POL (10/6 

2110 IF P1939 THEN RI=33 

2120 COLORZRC 

2138 PLOT RG.RI 

2144 RN=RE 

2150 RY=Ri 

2166 REM CHEESE, „эл. »»ке»я»ааеяавзавенан» 
2176 C13 

2188 CX= ЕМО C40) 

2196 CY= RND (40) 

2208 COLOR-CC 

2210 PLOT CX,CV 

E226 REM ПНАНОЫ.....-.-.............-... 
2238 DCri 

2248 DH=0 

2258 OT=8 

2280 ОХСОН $219 

2270 DK ОН =19 

2275 DR=16 

2280 ВЕН [miris T 
2290 POKE -16336,0 

2295 РОКЕ -16336,0 

2309 КЕН HRINLOOP CN سک‎ 
2318 REH CHEESE, P PTT 
2320 IF 5С<12 THEN 2460 

2330 IF 805209 AND ТК<>8 THEM 2468 

2540 COLORSBG 


2358 PLOT CX,CV 

2250 CX=(X+ SEN (CX-RX) 

2378 IF CR>39 THEN С=З 

2388 IF CGK THEN Схаф 

2400 (ҮзСҮе SEN CCY-RY) 

2410 IF CY¥>39 THEN CY=39 

2426 IF СУВ THEM CY=ĝð 

2436 COLOR=CC 

2940 PLOT СКС 

2456 GOTO 2470 

2468 FOR T=@ TO 15: NEXT Т 

2478 REN RET a a eae ттФтефоефеФтаэроОФ 
2480 R= POL (OG 

2488 IF R@*35 THEN А9=39 

2908 Ri- POL (126 

2519 IF R1?39 THEN Б1-39 

2520 IF RB=RX AND R1=RY THEN 2530 


2588 IF 642 m^ DR Яу Су THEN 2690 
2508 $0x5 

celà TRE 22 

2628 THE 3l 

2636 PRINT SC 

2640 CX= RHD £40) 

2650 СҮ RHD (405 

2660 РОКЕ -16336,0 

2665 POKE -16336,8 

2670 COLOR=CE 

2588 PLOT CX,CV 

E REM PAGUON: азаа inde eae вана 
pa! IF S€<4 THEM 2976 


273 = 


2726 В1=ҢҮ 

2638 IF 5С<8 THEM 2768 

2735 IF SC=16 THEN ПК=5 

2740 IF ABS (08-0 >>DR THEN O0=CX+ SÖH CDO-CX HOR 
2758 IF ABS ‹01-С'›>ОВ THERM DI=CY+ SGH (D1-CY «UR 
2760 DK=DH+i 

2790 IF (ЖОН THEN DK-0 

22390 AF=DK=0T 

2809 нр} OHO, 208 OR FN OH 4 201 

2810 OC=bH=07 

©8298 ir МОТ Gr АМО (MP OR ОЕ) THEN 2890 

2936 КЕМ ERASE TRIL. .......... 

2R4d COLOR=B6 

2550 IF OX OT EN AND DYCOTI=C¥ THEN COLOR=CC 
2666 PLOT OXCKDT2,Dw€ DT 
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2370 Di-DT41 
2820 IF ПТЭИН THEM OT=6 


2398 REM MOVE HEAD 
2988 O2=D, 


b s © 8 t в 4 ^ @ b . 


бн! 


2918 D3=G¥¢ BH) 


2920 DH=Dr. 


2330 DXCDHo=De+ SGH «08-02 > 

2940 DYCDH=DS+ SGN (D1-03) 

2945 IF ОХСОН =RX AND DY OH w=RY THEN 3160 
2858 LüLORSDC 

2360 PLOT OX¢C OH .DYCOH> 

2965 GOTO 2975 

2970 FOR T=0 TO 59: NEXT Т 

2975 REM ТІМЕБ............4Г4...........:: 
2380 ТҚқаТК-1 

2990 IT Тқо0 THEM 2360 

3900 POKE -15336,0: PUKE -16336,0 


3810 TE=T6- 

3929 UTAS 22: TAR 12: PRINT Tas" " 
Шығ 

3940 IF ТӘ à THEN 2300 


3950 REM GAME 
3050 РЕН ТІҢЕ ШЕ азаа Фа асана в 


sere СА 


-57 іш 


2028 PRINT "THE ТІМЕК айн OUT" 
2058 6070 3440 
3188 НЕН DRAGÜN BIB Ré sess ER. erus ys 


2116 CALL. 


-936 


5120 PRINT "THE ORAGON GOT YOU RT ";TG;" SECONDS" 
3148 PRINT “YOUR SCORE "SCi". PREVIOS HIGH “іН5 
5150 PRINT "PUSH EITHER BUTTON TO PLAY AGAIN" 
3166 IF Н5%56 THEN Нес 

3170 GOTO 1848 


END 
161868 FOR TEQ TO 1080: NEXT Т: RETURN 


10208 REM SCREEN CLEAR 


аши 


18210 FOR I«8 TO 39 STEP 2 
Tx ULIN 0,39 AT 1 


30 VLIW 0,33 


AT 39-І 


19248 НІМ 0,38 AT І 
10250 HLIM 0,39 RT 39-І 
18268 NEAT 1 

10278 RETURN 


Listing 3: The final machine-language version of Rat and 


2.2.8 22-5; PST L DROGON 2-13 32 1342 


---- мы” 


әр 


CBJEQT FILE TENE 15 қа” 4 LRAGC 
SG 5600 

eee ee EAE) sn 
үзе GAHE ШЕ RAT & GRAGON 

-UPYRIGHT 1982 TRUCK EMITY 
Ted t وچ وچ چوپ بو عاو‎ EEL ESET OEE RE RES 
- PARAMETERS 
LOS ku S 
+ IQNITOR REFERENCES 


16 мМ ЕТ EGU #20 
1 WNOHDTH EDO $21 


LEE E ft 


Pass gy € gi T Jes. ugh a= 


4-6 di^ m 


ru 
© 


ГТ 
+ 


35 HOME ЕШ, F058 
35 daly ЕЙ) sFCHB 
шг T 

358 + ТЕКО PAGE РІА ЕС 


oe С 

і ОКБ B 
&2 TIME 55 2 
45 TINE ГЕ; 
64 SECS = 2 
45 SCORE DS 2 


Listing 3 continued on page 352 


WHEN WE ANNOUNCED 


THE COMMODORE 64 FOR $595, OUR COMPETITORS 


The reason 15 that, unlike our competitors, 
we make our own IC chips. Plus all the parts of the 
computer they go into. 

So Commodore can get more advanced 
computers ta market sooner than anybody else. 
And we can get them there for a lot less money. 

WHAT PRICE POWER? 

For your 5595: the Commodore 64™ gives 

you a built-in user memory of 64K. This is hundreds 


of dollars less than computers of comparable power. 


Lest you think that the Commodore 64 is 
some stripped-down loss leader, a look at its 
available peripherals and interfaces will quickly 
convince you otherwise. 

SOFTWARE THAT WORKS HARD. 

The supply of software for the Commodore 
64 will be extensive. And with the optional plug-in 
280 microprocessor, the Commodore 64 сап 
accommodate the enormous amount of software 
available in CP/M® 

Add in the number of programs available in 
BASIC and you'll find that there are virtually no 
applications, from word processing to spread- 
sheets, that the Commodore 64 can't handle with 
the greatest of ease. 

PERIPHERALS WITH VISION. 

The Commodore 64 interfaces with ail the 
peripherals you could want for total personal 
computing: disk drives, printers and a telephone 
modem that's about $100, including a free hour's 
access to some of the more popular computer 
information services. Including Commodore's own 
Information Network for users. 

RUN YOUR BUSINESS BY DAY. 
SAVE THE EARTH BY NIGHT. 

At the end of a business day, the 
Commodore 64 can go into your briefcase and ride 
home with you for an evening's fun and games. 

Because of its superior video quality (320x200 
pixel resolution, 16 available colors and 3D Sprite 
graphics), the Commodore 64 surpasses the best of 
the video game machines on the market. Yet, 
because it s such a powerful computer, it allows you 
to invent game programs that a game machine will 
never be able to play; as well as enjoy Commodore's 
Own video game cartridges. 

ATTACK, DECAY, SUSTAIN, RELEASE. 

If you're a musicologist, you already know 
what an ADSR (attack, decay, sustain, release) 
envelope is. if you're not, you can learn this and 
much more about music with the Commodore 64's 
music synthesizing features. 

It's a full-scale compositional tool. Besides a 
programmable ADSR envelope generator, it has 3 
voices (each with a 9-octave range) and 4 wave- 
forms for truly sophisticated composition and play- 
back—through your home audio system, if you 


SAID WE COULDN'T DOIT. 
THAT'S BECAUSE THEY COULDN'T DO IT. 


THE COMMODORE 64.ONLY $595. 


wish. It has sound quality you'll find only on. 
separate, music-only synthesizers. And graphics 
and storage ability you won't find on any separate 


synthesizer. 
DON'T WAIT. 

The predictable effect of advanced technol- 
ogy is that it produces less expensive, more capable 
products the longer you wait. 

If you've been waiting for this to happen to 
personal computers, your wait is Over. 

See the Commodore 64 soon at your local 
Commodore Computer dealer and compare it with 
the best the competition has to offer. 

You can bet that's what the competition will 
be doing. 


COMPUTER 


y Commodore Business Machines E 
| Personal Systems Division | 
| Р.О. Box 500, Conshohocken, Pennsylvania 19428 | 
| Please send me more information on the Commodore 64™ | 
| Name Title | 
E | 
ompany 

| Address | 
| City State | 
| Zip POON | 
| Cx commodore | 
| | 

| 


* Manufacturer's Suggested Helgi Price; July 1, 1982 Disk drives and printers are not mcluded m prices. The 64 s price may change without notice. 


CP/M is a registared trademark of Digital Research, Inc. 


Circle 89 on inquiry card. 


Circle 152 on Inquiry card. 


IHFANTASTIC PRICES!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
ML-BO . . cage ._... қ - -$339.95 
ML-B2A. . . . enatis ci 54%» 0428.99 
*ML-B3À , 20 nana vi 3709.95 
*ML-84(paraflel) ......... cae: en $1,034.95 
*ML-B4(seriol).,.,-.,-........ $1,149.95 
OKIGRAF ROMS for 82A or ВЗА. . .$69.95 
OKIGRAF DISK (Apple only). ...559.95 


Interface boards and cables available. 
*Inciudes Tractor Feed 


OLIVETTI DY21Y!.. . $1,049.00 
20CPS, Bidirectional, 10, 12, 15 Pitch & 
proportional spacing, wide carriage. 


SCM-TP | . . 20 sss 9049,95 
120 word/min Doisy Wheel, 10 of 12 pitch, 
serial or porallel interface 


= uf ~*~ 


DAISYWRITER 2000. . -——" „САЦ 
Bidirectional 16.5cps, 48k buffer, 
Centronics, 488, R5232, & С. Loop 

{05 
PRISM BO. , - ке %979 
Includes sprint mode, dot plot and cui 
sheet guide 
PRISM 132 $1,649 
Includes all of above ond 4-cofor graphics 

C.ITOH 
Prowriter (Parallel). . . 8479 
Prowriter (Seriol) | | , JL 
Prowriter 2 (Parallel). cae cca $709 
Prowriter 2 (Serial)... , 8759 
Siarwriier FIO о қ $1,449 
Prinimaster Ғ-10. lies see і А. 

FRANKLIN ACE 1000 ,, 81,849 


Includes 64k memory, 5%” disk, [/O parts 
and 12" monitor. 


E-Z COLOR board...............9230.00 
For the Apple П or Apple li Plus. 
16-Color, 258 x 182 resolution. Requires 
3.3 DOS, Includes demo software and 
E-Z COLOR Editor. 

E-Z COLOR board for S100 Systems 


xw ads rere Sree ee NN 


text. Serial and parallel interface 
іпсішіші.........................%280 


TERMINALS & MONITORS 

TELEVIDIO 950... - - .- - .. 5995 
TELEVIDIO 925-C.,. . . . . a. $799 
TELEVIDIO 910/910 Plus. .. .$599 
AMDEK 13" COLOR-1 T .5335 
МЕС 12" GREEN . ......... lx $159 


Most major software also oval, at low 
prices. We сап usuolly beat any legitimata 
quote on Herdware. Coll for prices. 


DIGITAL DIMENSIONS 


190 Chapel Rd., Manchester, CT 06040 
1-800-243-5222 —Orders Only 
Orders & Info Сай —203-649-3811 


MC/VISA welcome, Allow 2-3 weeks far 
checks. COD ok. All prices include UPS 
ground freight in U.S. All orders shipped 
w/in 24 hrs. CT residents add 7%% soles 
lax, CPM із Т.М, of Digital Research, Prices 
subject to change wiihoui notice. 
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EEE ETE ӘННЕН НІНЕН THEE 


7a 
79 
gu 
31 
82 
gi 
84 
£5 
eb 
BF 
Ес du се REC dC ESE EE RESP E OR EPS 
82 
a3 
9 
g3 
94 
95 
95 
87 
98 
29 


TINE 


ғАЈТНОЯ 


FINSTRUCT ONS 


iHi6H SCORE 


#NAIT FOR BUTTOH PUSH 


Listing 3 continued: 
2602: 46 HISD 15 2 
0506: 47 ВАВ 0S . 
0005: 48 ВТУ 55 + 
OO | 49 RTY 05 1 
ODI: 59 RICLR І5 1 
ODE : 51 EMA Os L 
QODF : =2 ChY uS 1 
08:8: o3 CHCLR DS 1 
56111: 54 CANT ut 1 
e812: 55 CHICNT OS a 
8013: ÛL 05 ё 
60151 57 ТЕРІ DS 1 
8016: 58 TEHF2 US 1 
0017: 59 TEMP3 OS 4 
9018: Ба ТЕРР4 05. 1 
0050; 61 ORG $56 
9050: 62 061 DS  LDG*r2*6 
UBER: &3 DE2 DE  LÜG*2*E 
0898: 54 Deng 
6866: 65 + 
8888: 65 + ORHGON TEMPLATE 
SEDA 6? + 
899: 88 OSECT 
dH: ES ORG O 
+590; TO Ds 1іөе2 
BAGH: 74 ОБН 05 1 
eSB: 72 ЖІК 98 2 
ёё: 73 DECHT 05 1 
DOPE: 74 OoICHT 06 1 
аде: 75 DERD 28 1i 
9800: 76 DENI 
BEO: JT + 
isa: * CONSTANTS 
8800: * 
9080: DR =o Жар 
Bese: ESC EM! #96 
JOAB: BENK £Qu FAG 
Bouts: ы 
HERE: + 
059001 & + MAIN PROSKRM 
eio: * 
QUBU: - d. 
hee + PRINT TITLE & INSTRUCTIONS 
над: 1 چ‎ 
ügPad:zo 29 FE JSR SETTAT 
0803: 20 5Е ЕС „56 HOHE 
эвав:Аз FE Loa Ss? TITLE 
0808:65 18 STA ТЕЙРІ 
кеша: OC һәй *«TITLE 
ВеВс:25 16 STR TEMPS 
ӘБФЕ:НЗ 05 “Па #5 
asiese5 25 STR Се 
9812:29 22 ЕС won  UTAB 
9515:20 50 BB i181 JSR PRINT 
énig:H3 56 102 JA #69 
0510:29 ТЕ BA 183 «ЕК DELAY 
СЕ10:83 84 L LUM "18 
BS1F:65 20 105 ST hNDLFT 
0621:49 1€ 266 -0H 819 
9822185 22 167 STH nNOHDTE 
"epis 9c 103 tH e14 
7:65 28, 109 2” o 
tesa 22 FC 110 JSR  UTRB 
BSC: 20 ЭВ DB 111 JSR PRINT 
BB2F:A9 5A 112 Lon «3ü 
8831:209 7E GA 113 JSR DELAY 
OS34:H9 17 114 LJA #23 
Ges6: 85 c5 115 STA LU 
ügs8:28 22 FO 116 JSR 
OB3B:290 Q5 ӨЗ 117 JSR SLOPRT 
BIE; 118 + 
ӨВЗЕ: 418 ж INITIALIZE PROGRAM 
MESE: 120 
483E: A2 09 121 LOX ожа 
0840: 56 08 122 STX HISCO 
0Е42:86 09 12% ST HISCO*1 
0044; 124 + 
8844: 125 + INITIALIZE FOR НЕН GAHE 
09443 125 + 
9844:4D Өй CO 127 НЕНБАМЕ (ОЙ KED 
AS47: C9 ЭЕ 128 СИР #Е5С 
8865:06 81 128 BNE  RANDOH 
848: Єй 130 ATS 
û54; ES 4E 131 FAHDON INC RHD 
BSE: 00 û2 1 CHKBTH 
985ӨзЕб 4F 1 IHC АНОН 
6852:AD 61 CG 134 CKETH LDR SHO 
0855:90 62 CO 135 ORA SHI 
6358:16 EH 136 ВР. МЕНӘРНЕ 
OSSA: AD 50 CO 137 LDA TXTCLR 
0550:А0 53 CO 138 LOA WIKSET 
ӨВЕй:20 49 FB 139 JSR SETHNO-2 


Listing 3 continued on page 355 
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uil Үйі, 


Tir ae Ta 
Hz dM FIS 


Giecuit Gellar | 


BY STEVE СЫНДА 


TAKE THE 3-VOLUME 
PERSONAL COMPUTING LIBRARY 


FOR ONLY $2.95 


when you join THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 


You simply agree to buy 3 more books—at handsome discounts—within the next [2 months. 


Enjoy the challenge and reap the benefits of 
micrucomputing with the Personal Compul- 
ing Library. This sel of three carefully-selected 
books—a $57.45 yalue—provides you with 
hours of АСАР ا‎ Ца. computer 
projects. For only §2.95—i1's a value you can't 
afford to pass up. 

Take a look at the three books you'll get! 


MICROPROCESSORS AND 
MICROCOMPUTER SYSTEMS. 

Second Edition. Guthikonda V. Rao. A 
comprehensive guile to the latest develop- 
ments in microcomputer technology. includ- 
ing LSI/VLSI microcomputers and micropro- 
cessors, and their current applications, plus 
hardware, sofiware, and firmware. Numerous 
reference charts and illustrations. Wide rang- 
ing coverage includes: various off the shelf 
chips, personal computing, video pames, small 
business programs, display system data. Near- 
ly 600 pages of information. 

Publisher's Price 826,50 


CIARCIA'S CIRCUIT CELLAR: 

Volumes i and II. 

The two softbound volumes provide,., и 
compleie tutorial to the construction of over 
30 micracomputer projects. 

Valume J includes: 

B how 10 build a dua! voltage converter, and 
various methods to help vou achieve voltage 
multiplicauon 

B classical І/О decoding and memory 
mupped methods 

E how to construct an 8 channel 34 digit DC 
digital volimeter interface 
Volume 11 includes: 

@ how to build a computer controlled security 
sysiem lor your home 


Circle 274 on Inquiry card. 


Ma design for à computer controlled wood 
stove | 
B how io add nonvolaüle memory to your 


computer 
Publisher's Price $20.95 


The Library of Computer and In- 
formation Sciences is the videst and 
largest book club especially designed lor the 
computer professional. In the incredibly Fast- 
moving world of data processing, where up- 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of books 
submitted зо us each year, only the very finest arc 
sclected. and offered. Moreover, our hooks are 
alwass of equal quality ta publishers’ editions, never 
cconoms Cations 

2. Big Savings. In addin te getting the Peron- 
al Computing Library for $2.95 when you join. you 
keep saving substantially up to 20% and occasion: 
ally even marc, (For example, your total savings às 0 
tial member including this introductory offer—can 
tuy he over 50%. Thiars like getting every other 
book fret!) 

J. Bonus Books. Also, you will immediately 
hecome eligible to panicipste in aur Bonus Bon 
Plan. with savings up to 70% off the publishers’ 
prices 


4, Convenient Service, Ac 3-4 week intervals 
(16 times per sear) vou will receive the Book. Club 
News, describing the Main Selection and Altemaie 
Selections, together with a dated reply card. IE you 
want the Main Selecion do nothing and il will he 
sent to yuu automatically. IF yeu prefer another 
selection, of no hook ul all, simply indicate. your 
choice оп the card, and reium HM by the dnte 
specified. You will have at least ID days to decide. If, 
hecause of fare mail delivery of the News, you 
should receive a book you do nut want, we guaran- 
ice etum posiape. 


lo-date knowledge is essential, we make it саху 

for vou ww keep totally informed on all areas uf 

the information sciences. In addilion, hooks 

ure offered at discounts up to 30% off publish- 
em prices. 

Begin enjoying the club's benefits today! 

нн және анна жән, шм ина өне ee eee eee шина өз 


The Library of Computer and | 


Î information Sciences 
Riverside, М.1 08075 

Please accept my application for trial 
membership and send me the Personal 
Computing Library B (10522) for $2.95. 1 
gree io purchase al least three addition- 
al Selections or Alternates over the пех! 
12 months. Savings range up to 30% and 
кор суеп more. My membership 
is cancelable any time after 1 buy these 
three hooks. A A ing and handling 
charge is added to ali shipments, 


No-Risk Guarantee: If you are not satis- 
fied—for any reason —you may return the 
Personal Computing Library within 10 
me and yaur membership will be can- 
celed and you will owe nothing 


Маме 


Name of Ет 
(if you want subscription sent to your office) 


Address. CA 


Ciy Sti Zip — i 
(Olfer guad in Conünenial U.S. and Canada 
only. Prices slightly higher in Canada.) 

7-BG2 


г‏ = ا 
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T SANYO PLUS | 


ха Vis 
wy SANYO PLUS >< 
Only from Scottsdole Systems, the Sanyo Plus, only $2295. 


тө, 2» et a Sanyo MDC-1000, an al-ir-one 64K Z-80A (4 MHZ) computer with a built-in, 
igh res. Sanyo green-phospher 25x80 display. 


he detached keyboord featwes 5 special function keys and а 1D-key род. The 
MOC-1000 comes complete with o serio! por. о parallel роп, ола room for three 
additional cords. 


Plus we've added а disk drive ro give you dual 5 1/4" drives and a total formatted disk 
capacity of 624K. 


Plus Free Sofrware: 

CP/M ^: the тоя popular operating system. 

Sanyo Basic: A superset of Microsoft Basic, the most popular version of basic. 
Diagnostics and Utilities: Usually thrown-in only with more expensive systems. 
Wordatar F 3.0: The most popular word processing software. 

PlannerCalc "М; The first spreadsheet in English. 

Games: Blorythms, Trek, Porachute and 17 others - just for the fun of It. 


Special Offer: Order o Sanyo Plus ond we'll throw-in о complete integrated 
business package with General Ledger. Accounts Receivoble. Accounts Payoble. 
Payroll, inventory for 39%, 


= 22295 


[ TELEVIDEO | [ ал ЖИЫНЫ — c0 Т мортнстав | 


a= 


IBM-PC Compatible 

ead ymin trey ت‎ a ran Pe Introducing the Zenith 2-100, irs the new New low price on the Incedible Ad 
Now backed focally by TRW. Built4n orb anders ОМА, бизе ТЕ 8/46 bit system thors CP/M, PC-DOS, and vantage ТМ. Your choice 6005 ond 
САТ, detachable keyboard. dual ы DE „и $100 compatible. Plus bs backed бу САУС. оғ ОСР/М $420. Let us burn ond 
w/7 SOK lo«maorted capacity, 64K. M a 300 Zenith service centers nolrlomeide. lest your TM on Намыз ond 
aed more. Special: Telesolutions — sade cae бе oe ae ae Two builtin 320K 5 1/4" drives. 128K we'll Back ir with aur own fost warrenty 
s a ТМ and Сокмо TM w f/sysriem em а юм prices. Back пап de Мн, onal color hies with, | ; Mal 

l Moore Systems Service, E B ^ 
X 5-4 leon | 

BO2w/CP/ME — — $2605 Series 5-45) 2222 $2295 dam m siars, and o full топке Horizon | 


GOTH w/CP/MS aua Ро Series 5-5D 7145 2... сай Ea 545 Quod 


LEE 4 22 $4575 
өше TOMY ра 8000-10 w/MP/MA ... $6175 ND анны алыр тан 


816(23mq) 27777 $9595 a) nt, о $0795 
ie AMA ---- $9595 MB 260012... $9525 2-90-82 «ўба. 9 


` TERMINALS 1 


A | 
ҒА > 


Scottsdale S ysteMSus 


6730 E. McDowell Road. Suite 1 10, yore Arizona 85257 NEC8022A КЕ 
Okidata 82A ......- 


Vit wpolnt бін ene з» | pm (602 ) 04 4 -58 56 ноост мрн у ны NEN 


emulates Lear 


Call 8-5 Mon.-Fri. 


Zenith ZT- $8 . SERVICE/DORDERING — — 


Televideo 910 ... | 
Televideo 925 _.......... - 82735 Anadex 95014 ....... - $1369 


Televideo 950 ........... $927 INTEGRATION; Prices шегі are tor new equipment in factory sealed boxes with monufocurey’s LETTER QUALITY 


Zenith 7-19 ....... waranty, We will preter | 
менее cusa, pit for of д ска д N ш. А мшш е еніне кіметі ашыш SCMTP.1 o КЕРЕКУ; 


069 ORDERING: MAIL ORDER ONLY. Prices lated are for cosh, sailon a ner 20 |Ң NEC 7700 w/TRAC® ... $2495 
Adds View i bask " [omma 500 £e отот, and Чаласа Chorge e Cor edd. ZA. Picea SUbjec жақы ME үзіле абе 18K bular ын e 
prodo ect fo avallability siderus odd 5%. Personal checks томе J weeks Го cle 
Hozeltine Espirit $499 restocking ee forrenamed mstchondise, Shi e Puce dp o OM poi et Late сеч. ragor. 360 doy waranty. 


and MP/M ore regisreced iecit search, 
DAISYWRITER 2000 


The best pece/thvupiun in Мите 
REA I 
— Hayes $marmodem ........ $219 am 
Hi-Pior DMP.7/8 - $ Hayes 1200 Daud ғынан, атардан! “pains one 
Hi Pad DT-11 . m $064 Smonmoedem ....... $524 $1019 


Listing 3 continued: 


ӨӘЕЕ: 00 2E BHE КАТ 
Teste 0901:85 11 226 STR CHCNT 
0553: 190 ~ m 4303: A2 ба 23? LU #0 
8353: I4i = SET COLORS 0905:20 (2 03 238 JSR  HUECH 
Gabi: — 142 = e 0908: А2 01 239 LEX а! 
5:3 55 +43 -DA »#55 ASCREEN ӨЗӘң: 28 CZ û3 240 JSR ECH 
8865: ES GH 1438 STR  EBGULR @80D: Ad GE 241 LOY CHX 
986 769 88 147 -Оң ЕБ ИТ 850F:C4 15 242 СРУ TEMPI 
EGS: B5 00 166 STA RTCLS ӨЗ11:0й 66 243 BNE CHEESE? 
9558:А9 DD ығ -29 0 sCHEESE 8913:03 ӨР 244 LOR CHY 
@60165 iu 448 STA бык 8818:С5 16 245 CHP ТЕНР2 
5. 11 Ts Ее icr 5 IDRAGUHN | 9917:Ғ8 16 245 RAT 
(1:85 <6 1 STA = 061+0GCL @919:A6 GA 247 CHEESE2 L 
8Е23485 5С 151 STA DGI+0GCLA+1 9518:86 38 2 STA COLOR 
гена 45 152 LOH к=з ФЕН z esiD:20 Әй FE 2495 JSR PLOT 
ÓBrT:B5 58 163 678 O062+DSCLA 8320:R4 15 259 LOY ТЕНРІ 
OHA 62 i Sih Db24DaCLR*. 0922: 64 BE 291 STY CHE 
EFE: wo = 9924:85 16 252 LDA TERPS 
067: 16 + БЕ” POSITIE 0926:85 GF 255 STA СНУ 
9575; 2: э” 2. А 0929: #6 10 254 Lox CHCLR 
ETE: AB „2 „© wie жуг _ 692A:56 30 255 STK COLOR 
бё? з & 139 ER ЯТ im^ 832С:260 OB ҒӘ 256 JSR PLOT 
GFE ё 166 эм R. Gar : 257 + 
Jai: 99 161 LOK жйбег-і 3056) @92Е: 258 > RAT 
Ө8Е3;95 0 162 SETOGMY STR ОЬ: eor : 259 ж 
9555:95 cO 153 STA (02,Х ûSêF:26 45 OC 268 RAT JER PLTRAT 
Seg: ce tu ПЕ 932: A3 261 LDA #31 
óes3:18 29 155 7 SETDGAVY 0974:20 AB FC 262 JSR МАІТ 
SEBA: 95 165 Ме sLDG«2-2*Do. 8937: г 
9530:85 SA 152 21, 05)+06H 0952: 264 ¥ DRAGON 
СЕВЕ: 62 «Е 65 $L ÛG+ 2~ 2+062 89357: ж 
0290: 30 оз :65 3 GAO Й827:Е2 59 266 LOK #061 
GEZ: AZ 2E 170 LOK a939: 20 DA O08 267 J&R  HMUED6 
0894: 86 SF 171 STH D614D6RARQ :80 20 258 BCS  DGBITE 
0S895:86 6F 172 STA DG2+DERAD OSQJErRH2 Ба 269 LOR #0652 
0659:20 89 OA 173 JSR FND4S i CHEESE 8946:20 DA B3 270 JSR НІЕ06 
CBSE: gb OE 174 STX СНУ 0943:В0 25 271 BCS DOBITE 
6890:20 89 ФА 175 JSR  RMD46 8945: 272 + 
BERE:86 BF 178 STH CHY 8945: 273 + CHECK KEYEOARD GND TIMER 
QAZA: fp + 9845: ero + 
eth: 176 + TIMING PRRRHETERS 0945:00 50 LO 275 LOR KED 
dena: {73 + O546:C9 Se 276 CHP #€SC 
0882: А> Dé 180 LÛ жб BSA: 09 д! 277 CHKTIM 
АЭА4: 25 12 181 STX  CHICHT $940: 66 278 TS 
беде: 65 05 182 STH SECS+i 8940: 89 64 279 СНКТІМ LOA #109 
88249: 86 BE 183 579 SCORE ӨЗ4Ғ; 26 Ға GA 280 JER ТІМЕН 
GEAR: G6 87 184 STA SCORE+1 0952; A5 85 281 LDA SECS*1 
йӘ8С:86 5E 185 STX 061+06ІСНТ 0954: ПӘ 292 ЕНЕ MAINLP 
HERE: 56 GE 185 STA 062+061ЕНТ 03365: A5 ба 283 «ӘН SECS 
GEHA: AZ B1 187 LDX #1 0955: 00 ОҒ 288 BNE НАІМР 
СЕВ2:66 11 188 STX CHCNT 4338: 285 + 
9584: 96 50 189 Six (51+D6CNT ZBA PARES EEE ERE EE HERE ERE 
E&BEb:86 5D 189 Six  D6240GCNT 0958: 287 
OSBE: 2 On 191 LDM #16 0958: 253 ж GAHE OUER 
BSBA: 96 #0 192 6ТХ ТІНЕ 5A: ЕВЗ ж 
058С: #5 G2 195 STA ТІНЕЙ сы Фраат дч ete tote DS Bele n 
GSBE:R2 27 184 LOM #39 GSA: 291 * 
dL: 5 01i 19% STH ТІНЕ 9954: 292 + ТІНЕОМТ 
esc2:86 93 1% ЕТК TIMEO*1 ӨЗЕН: 293 + 
GEL: AZ 30 197 LÛ» ЕЙ 0950:28 58 FC 294 JSK НОМЕ 
08C6:86 04 188 STA SECS BSL: ЕЗ 59 295 LOR  4^TTHOUT 
BELE: 183 ж 888Ғ:85 15 295 STA TEMPI 
WELE: 208 + PLOT SCREEN AND TITLES 6961:€9 BF 297 LOA  SXTTHOUT 
васе: 20.1 + 0963:95 16 238 STA ТЕМР2 
BBC3g:20 ЕС 08 202 JSR  PLTSCRN 6965:26 BO GB 299 JSR PRINT 
ӨӨСЕ:20 Sê FL газ JER HOME 8858:4С 79 à3 300 JMP | ENDGHE 
ӘБСЕ:ЕЕ 16 294 LOX #22 BSE: 301 * 
eepe:sS6 25 265 STX Cy SSB: 302 + DRAGON BITE 
0802: 20 22 FC 206 JR ЧТӢВ OSEB: 363 ж 
G55: AZ 2E eg? LOX w«»TSCORE 8968:28 58 FC 304 DGoBITE JSR HONE 
05807:85 15 308 Si; TEMP BSE: AS 4C 385 LOA #>TOG6OT 
GSES: AZ BF 209 LOK x TSCORE 0970:85 15 306 STA 1 
SUB: HB 16 216 ӘТА TEMP? 0972: НУ GF сау LDA ЖІПССІНШ 
GEDO: AZ 6t 21% LOX #5 05/4:85 lb 3098 STA TEMP2 
S80F:56 24 діс STA CH 6976:26 50 GE 309 JSR PRINT 
6SE3:20 90 GE 213 JSR PRINT 9978: 319 + 
ASES RA 1? 214 Dy 3 0979: #5 63 311 ENDSME LOR #>TYSC 
ӨСЕс:ге 24 215 У 0578:85 15 312 STR TEMPI 
ӘӘЕЗ: 28 Эр ОВ 216 JSR PRINT 8920: aS BF 313 LOR #<cTYSC 
GHEE: аз 8h 217 Lis #16 üg?F:s5 16 314 STA. TEMPS 
ӘВЕ: Fe ӨБ 218 LOY SCORE 4581: 20 98 OB 315 JSR PRINT 
GSEF:20 EB OB 219 БӨРЕНТ 8984: 50 96 316 LÛY ¢ 
VSF: AZ 1D 220 Wi 2 Q586: 76 BD OB 317 JSR  RGPRNT1 
ЙӨР: ê BS 221 ІШ eSECS 8939:09 БР 318 LOA #>THSC 
üUbFB:20 SB 08 222 JSR  RGPRHT 0986:85 15 319 STA TEMPI 
әке 223 = 4380:83 ағ 329 LOR (THSC 
ӨЗ ыр член тете FRI RE BE ED BE: aSagr:s5 16 321 STA TERPS 
863: 225 = 0991:20 98 BB 322 JSR PRINT 
BEC Ss т = "HIN LOOP 0995: AD ta 523 LUV HISO 
Gpr: 7- 8995: 20 BD Gg 324 JSR НӨРЕМТІ 
ERR چیھ ہچیچ چیو ووچ وی ووچ وچ ویچ جو چو بیو مهه‎ жік» 6999: A5 BF 528 LOA SCORE+1 
REFS: 229 ~ 0998:с5 99 326 Cor  HISCO*I 
Coro: 238 = CHEESE 0990: 56 88 327 BCC ENDGHEZ 
HOFS: 231 + 89ЭҒ: DQ GE 328 BNE ENDGHES 
GBF9:85 12 232 MAINLP LOA CHICHT ӨЗИ 1:55 БЕ 328 LDR SCORE 
GFE: FA 352 233 BEA КАТ OSAT:C5 a8 338 CHF  HISCO 


BeFD:Ce 11 234 DEC CHCNT Listing 3 continued on page 356 
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Circle 385 on inquiry card. 
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Listing 3 continued: 


G9A5:36 68 BCC ЕМООНЕЗ 
0987:06 07 332 ENOGHE2 LOA SCORE+1 
SINGLE BOARD 5:95 Z5 8 nue 
SAB: 95 GG 334 LOA SCORE 
COMPUTER @9AD:85 Os 235 STA HISCO 
бәріне 80 336 EMOGHES LOA 
0961:20 FD ЕВ 337 JSR VIOOUT 
$49.95 OBARI 70 316 LOR @>TPUSH 
99Б6:85 15 зза STA TEMPI 
— —À 8985: й9 GF 240 LDA #<TPUSH 
OSBA:S5 16 341 STA ТЕМР2 
ü9Bc:28 90 BB 342 JSR PRINT 
OSBF:4C 44 G& 343 JHMP NEWGAME 
89c2: 344 + 
TIS атоолор eget Tee ee А-0 SEE es 
zi 346 » 
982; 347 + SUBROUTINES 
99Сс2: 348 + 
249 + جهو عجو جو جوع ءج چ يوچ‎ жаа жоқ т 33 
aata: 350 + 
a2: 351 + ANIMATION ROUTINES 
ӨЗГ с: 352 + 
09С2:В5 ВЕ 353 MUECH LDA СНХ, zHOUE CHEESE АНАУ 
98С4: 05 BB 354 СНР КТХ„Х 5 DESTROYS A, 
BSCE: AB 355 TRY з MEM CHX,Y IH ТЕНРІ,2 
6907298 Bo 356 BCC MVECH2 
88С9:С8 357 Mui 
SSCA C6 28 358 СРУ ай 
8Scc:sa 09 359 BCC MUECHS 
9900580. 05 30 Бес MUECHS 
Н 1 
The MASTER CONTROLLER 2902: £8 362 MECH? DEY 
BOARD contains: 0903: а ар E m cue 
-£-B0 Microprocessor Os: 
72-Parallel 1/0 lines; three 8255s | тд 385 EMS STY TEMPS «x 
Keyboard controller: 8279 OSDA: 367 + 
12K-EPROM: three sockets for 0904: 18 368 MUEDG CLC MOVE DRAGON 
2708, 2716, 2732 B9UB:E5 QE 369 LDA DGICNT.K > INPUT M POINTS TO DRAGON 
2K-RAM: 21145 89D0:Fà FA 378 BED HVEDG-1 2: DESTROYS П,Х.ҮЬТЕНРІ,2 & 3 
8-SIxteon bit counter ti ӘЗІР: 06 00 371 DEC D&CNT.X 3 UPDATES D6X,D6V,DGCNT.D6GH 
-9!к:ееп ounter Umer 09Е1:18 F6 372 BPL MUEDG-1 = SETS CARRY IF RAT IS CAUGHT 
channels: one 6253 and one В9Е3:95 aD 27: STA DGCNT sx 
sie BOE? js 5 5 ү Had 5 CALCULATE DRAGON 5 TARGET 
2-Serial I/O ports; o -80 SI : 5 di 5 
nal VO porta; опе Z-80 SIO | ооо 5v an So JSR TARGET 
chip. One port is RS-232 GIEC: AO д! 3-2 LUN) 
W/DB-25 EE: ^d TA 
O9EE:28 57 BA 378 JSR TARGET 
1-High apeed arithmetic BOF limi Өй 373 LOY D6H,X z CALCULATE МЕН HERD POSIT lie 
processor: AMD 9511 Ея - 350 ыж б, { Р ү ГЕНІ po 2 г 
А xpansi n | 195 15 1 a TEMP 3 TEMP 
А een connector is зарэ ра dba заа CP ay 
i BIFA:FO 06 383 БЕО HUEDG3 
All this оп one board less than pce ы аз re cr nu£DGe 
H єз 3 
nine inches on a side OFF: 01 556 ВСС HUEDG3 
BARE BOARD With documentation $49.95 ög + EG S67 nmJUEDG2 IMA 
MASTER CONTROLLER BOARD Assembled ӘНЮ2:86 15 388 MEDES ST TEMPS 
w/all paris (no IC's} $139.95 яба: 85 бі 363 МО, 147 a T URLUE IN TEMPE 
MINIMUM KIT Includes bare board wilh ағар di ^W - 27 ші LV 
documentation, one each 2-В0, 8255, 2716. “Ба ВЕ жо Mi 
four 2114's, 4Mhz crystal, and support gates 5ч Ob 332 ae HUED 
and buffers, all sockated. $119.95 АЕТ 199.95 mom ы f = 
MONITOR PROGRAM allows a CRT or TTY 6:96 i © СС НЕБЕЗ 
1o control Ihe MASTER CONTROLLER, This АЕН -a HUEDG4 p M 
program requires Ihe minimum kit and the 6813:95 16 397 HUEDGOS STX TEIF2 
serial parts kit A programmed 2716 andlisting || 9015,6 17 398 LOX TEMPS з ROJUST DGH TO WEN HERG 
is supplied with the monitor $29.85 BIT: ES Әй 399 LEA Gras 
Listing Only $19.95 QAI: 33 460 SEC 
SERIAL PARTS. Includes 8253, 2-80 SIO, BRINES GZ 481 SBC #2 
1488, 1489. sockets, and DB-25 connector BBO1CrCS 17 492 СИР TERPS 
veni 29:89 әй 404 Sero 
MINIMUM KIT, Serial , W/TINY CON- Ure ы М 
TROLLER BASIC АЙТ 5248 65 Өй22:55 GF VES WEDGE STA ронем 
0824: AA 406 LL 3 ERASE TAIL 
MAXIMUM KIT w/2-27 18's (monitor Xin ram Өлбө Qu айт LOY BOGCLR 
and tiny basic) less 9511 5249.05 АА $329.95 OR27:AS GE 408 ‚Оол CHA 
EPROM PROGRAMMER KIT tor 2708, 2716, GRzSIDS бө 459 CF Ваҳ 
2732, 2764 w/28 pin "Texlool" socket (Ren. GAZE: 09 ae 410 ENE  MUEDG? 
rin. kit. monitor. ser. parts) $99.95 Pee bc GF 41. ра CHY 
24 KEY KEYBOARD 8 В Digit LED readout, веро d1 аё ا‎ len 
interfaces 10 8279 КИ $59.95 GAS1208 62 413 ЕНЕ  MUEDET 
Keyboard monitor and ovarlay for above kil BAI3sA4 18 414 LÜY CHOLR 
614.95 re 38 415 nUEDG? sty COLOR 
POWER SUPPLY БУЗА, -БУҮ,А, 412УУ, А, aie Y @,х 
ЗАА KS ИКЕ ЕТТЕРІ 
QEM & Dealer Inquiries Welcome ФАЗЕ: AS 15 419 LDH TEMP} à CHECK FOR RAT 
USA & CANADA include $2.50 postage eû: A4 16 420 іре ТЕНР2 
and handling. We ship World Wide Әй42:С(5 OE 421 СМР RTX 
please include 15% for shipping. эү шем е 52 ete HUE 
R.W. ELECTRONICS, INC. MMC 423 eL RM 
3185 North Ciybourn—B OR: 3& 425 SEC à WE HAVE RAT 


Chicago, IL 60618 
(312) 248-2480 
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WILD HARE 
AND DATA GENERAL 
EN TRIUMPHANT 
Finish: 


a 


T б 


| 
м” » E 
LS — uz 
=j E — 
i= = = 
(I ee | | - 
کا‎ — 
Ez IEEE 
ER ~~ 
~ |S © 
= SISE 
— --. — 
CE dr 
IM 
= n 
— = == u 
a x 


GREAT NEWS FOR DATA GENERAL USERS 


Win in the race for productivity by teaming up with language of his choice, like FORTRAN, ALGOL, 
Wild Hare. Our TSS software enhancer makes your BASIC, COBOL, Pascal, Assembler and more. 


Syste nine pigductivelss saab ae TSS combines RDOS, INFOS" and ICOS compat- 
Wild Hare's operating system enhancement gives abilities with AOS capabilities at a mere fraction 
Data General NOVA? and ECLIPSE* users the most of the cost. 

from their system. TSS allows you to transform | 
RDOS, ICOS (CS/COBOL) and INFOS? into 
true multi-lingual, multi-user Time Sharing 
Systems. 


Æ Inthe race for productivity, Wild Hare gives you 
| the edge by multiplying the capabilities of your 
Data General system, So start things hopping 
with a 30-day trial run. Remember, slow and 
steady could eventually win the race. Bur it 
i takes а Wild Hare іп the program for a truly 

MARE productive finish. 


T 


This state-of-the-art system accommodates 
up to 26 users. Each user can independently 
edit, compile and execute programs using the 


COMPUTER SYSTEMS INC. 


FO Вох 3581 Boulder CO 60307 ЗОЗ.аса. Сов Tw 910-940-2518 NOVA", ECLIPSE and INFOS* are registered trademarks of Data General Corporation 


Circle 480 on Inquiry card. BYTE November 1982 357 


Circle 221 on inquiry card. 


Main/Frames 
Main/Frames 


е 30 Models of Enclosures 

* Assembled ond tested 

е Quosi-Coax Motherboords 
г Power Supply 

» Card cage and guides 


s Fon, line, cord, fuse, power 
& resel switches 


8^ Floppy Main/Frame 


8" Disc Enclosure 


Phose/80 8" Floppy Maintrame 


Phose!BO Desk + Mointrame 


Write or call for our 
brochure which includes our 
application note: 
"Building Computers — 

A Recipe" 


INTEGRAND 


8420 Roosevell Avo. ə Visalia, CA 93294 
209/733-9288 


We accept BankAmericardiVisa 
and MasterCharge 
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Listing 3 continued: 


GHEF s 18 
DATO: БЭ 


Sas 


& 


866% 


477 
408 
429 


480 
461 


+ 
TARGET 
TARGET2 


TARGETS 


TARGETS 


STA 
RTS 


à НЕ DON'T HAVE RAT 


sCALCULATE DRAGOM ^S TARGET 

à INPUT Y SPECIFIES XCO: OR Yata COORD 
і X POINTS TO DRAGON 

à DESTROYS й 


i OUTPUT TEMP 1 OR 2 «X OR Y» 
анін CH4DGRRD » МАУ» 
CH-DGRAD SRT ° 


- W 


ж 
+ HISCELLAMEGUS ROUTINES 


ШЕ ЯУ 
DELAY i 


ANDO 


+ 
RHONG 


RNDNG 1 


+ 
PDLX 


* 
HPY125 


SEC 


HATT 


F6) 
DEL GS i) 


КМО 
KND*1 
HPY125 


Ёё ЙҮ 
у INPUT AREG AMOUNT CF DELAY 
3 OESTROYS В 


sRANDOH NUMBER GENERATOR 

a INPUT RND 

3 DESTROYS AeX,TEHP1—4 

s DUPUT RHDS661*RHD-413849 MOD £z 18 


sREQD PRODLE X 
INPUT X PRDOLE # 
PDL LAST PADDLE VALUE 
DESTROYS Н,Ү,ТЕНРІ 
RESULT A= TO 39 
POL=8 TO 255 


sA=HF1. 25-8 
s DESTROYS ТЕНР1 
> OUTPUT А=8 TO 39 


һа wg "ee ws Be 


516 33d ЕЕ AED AER gg gages sta 


517 * 
30 СӘ 518 CLICK LDA SPKR 


sCLICK SPEAKER 


Listing 3 continued on page 360 


N 


айы... & _ 


WHEN AMERICAN BUSINESS HITS THE ROAD, 
AMERICAN BUSINESS DECIDES ON HILTON. 


Listing 3 continued: 


ВАЕ: AŞ 
JHE 9: 2ü 
ӘНЕС: AD 
UREF : od 
anra: 

GRAFH: 

ORFA: 

UAF O: a2 
BHF Z: 20 
ORFS: ЕР 
ARF 7:20 
GAFA: ЕЗ 
ӘНЕС: GS 
GHFEs HS 
SERGE: 85 
ӘБӘг: A2 
BAd: AS 
BEBE: 28 
abad: AZ 
HEYE: AG 
авар: 20 
0В108: AS 
0612:00 
9814: 85 
OBIE: AZ 
6818: DÛ 
ӨВ1Б: 30 
0810:00 
ОБІГ: ED 
0622: 85 
6624: 40 
BB27:CA 
GBZE: 16 
QEZA: 6g 
GEE: 

9528: AJ 


ӘБ43%20 
GE46: 20 
8Б49: 29 
EAC: АЭ 
BE4Es 20 
9651: A5 
BESS: D 
ӘБ55: HS 
BEST: C9 
GES39: 60 
0Е56: 44 
ары: БӘ 
GEDE: AH 
GESF : Bo 
QE 1: GA 
ВЕ62: AS 


ӘВЕ: BE E 


6E66: ЕЗ 
OBES: Jg 
GEGE: БО 
ABEC: 

ӨБЕС: 

BSL: 

BESC: 18 
0660:75 
СЕБЕ : 35 
ӨВ?1:Е5 
Gp? 3:69 
6675: 95 
6677: 50 
0876: 

0678: 38 
0879:55 
067E: BS 
GBzD:ES 
ag7F:95 
0661:65 


9688: 20 
@BEB: AS 
6630: 26 
QESA: nz 
0892: AG 


e 
28 
F8 
E4 
Әс 
£u 
s 
61 

да 
G1 

78 
1р 
ed 
EB 
65 
16 

ad 
63 

DS 
en 
98 
DC 
в 


FF ê 


ЕЕ 


FC 
Ce 


ag 


TIHTRB.X 
TIMERS 
TIMERS 
САТАЕВ. х 
BGCLF. 


PLTSCRN 
ТІНЕН! 


s DESTRUYS A 


sTIMEKEEPER 

INPUT A ELAPSED TIME ж 166060 
DESTROYS Я.Х, ү 

5 UPDATES SEC 

à CLEARS SCREEN AT SET TIMES 


+SCOREKEEPER 

à DESTROYS AsXsY 

5 UPDHTES СОКЕ „СНХ „СНУ 
à COHPLICATES GAME 


5 CREATE COMPLICATIONS 


SCOTRB-2, Y 


SCOTRE-1 „YY 


#024 


ROUTINES 


MIDOUT 
$1 
ADDATOR 
#OTEHP i 


519 ра 
5280 JSF 
521 LDA 
5 RTS 
523 + 

524 + BOOKEEPING 
De + 

526 TIMER LOX 
527 JSR 
528 BCS 
529 JSR 
538 LDA 
531 STÊ 
532 LDH 
553 STA 
554 LOX 
535 LOR 
535 JSR 
gar LOX 
538 LDY 
554 JSR 
940 Low 
541 ЕНЕ 
542 LDR 
544 LDX 
344 TIMERi CHP 
545 BLL 
546 ӨНЕ 
S47 LDR 
543 STA 
549 JMF 
554 TIMERS DEX 
551 EFL 
552 TIMERS RTS 
552% 

554 SCORER LOH 
855 LDX 
556 . JSR 
997 LOX 
553 LOY 
559 J&R 
564 JSR 
561 STX 
562 JSR 
562 STX 
564 JSR 
S65 JSR 
566 JSR 
5527 LDA 
568 JSR 
559 LGA 
579 BNE 
571 LUA 
572 СМР 
373 Ес5 
5/4 LSR 
575 BCS 
576 LSR 
577 BCS 
5f ASL 
5/3 TRY 
580 LOR 
551 LOG 
552 STA 
553 SCORERS RTS 
554 + 

585 + ARITHHETIC 
535 + 

597 ADDATOR CLC 
566 AOC 
539 STR 
590 LOA 
5941 Вос 
592 STA 
593 RTS 
оза + 

535 SUBATOR SEC 
545 STA 
597 LDA 
535 SEC. 
593 STA 
666 LDA 
661 SBC 
662 STA 
50:3 RTS 
664 + 

665 x PRINTING ROUTINES 
BEE = 

Sar PRINTS JSR 
508 LDA 
505 JSR 
616 PRINT LD 
8611 LODY 


52% 


360 November 1982 © BYTE Publications Inc 


sADD A TO 16 BIT 8 
a INPUT A AMOUNT TO ADD 
4 POINTS TO LOH BYTE OF s 
; DESTROYS H 


sSUBTRACT й FROM 16 BIT REG 
: INPUT A &HOUNT TO SUBTRACT 
Хх POINTS ТО LOW BYTE OF REG 
$ DESTROYS A, TEMP 1 


aFAST PRINT 
3 INPUT TEHP1&2 POINTER TO HESSAGE 


+ UPDATES ТЕНР1&2 


Listing 3 continued оп page 363 


CALL 
YOUR 


LOCAL 
DYSAN 


OFF ICE 


Los Angeles 
{213) 907-1803 


Orange Coun 
(714) 851-946 


Sacramento 
[916] 966-8037 


San Francisco/Sunnyvale 
[408] 727-9552 


Washington 
(703) 356-6441 


Atlanta 
*[(404] 952-0919 


IL: ТҮ? 
312)882-8176 
E 323-5609 


Boston 
[617] 273-5955 
*[617) 229-2800 


Detroit 
[313] 525-8240 


Minneapolis 
*(612]814-7199 


St Louis 
(314| 434-4011 


New York 
[212] 687-7122 


Cleveland 

[216] 333-3725 
Pittsburgh 
(412] 261-0406 
Philadelphia 
(609) 939-4762 


TX: Dallas/Ft. Worth 
*(817) 261-5312 


OH: 


PA: 


WA: Seattle 
(206) 455-4725 
*Includes OEM Sales 


Dysan Diskettes are also available 
from а! ComputerLand Stores, 

Sears Business Systems Centers, and 
many independent computer outlets 
nationwide. 

For the location of the Dysan sales 
outlet nearest you, contact Dysan at: 
(408| 988-3472 

Toll Free: (BOO) 538-8133 

Telex: 171551 DYSAN SNTA 

TWX: 910-338-2144 


2 Dysan. 


ORPOR ATION 


Circle 166 on inquiry card. 


. DID YOU KNOW 
THAT THE BEST MEDIA 
AVAILABLE 
IS NOW AVAILABLE 
NEAR YOU? 


Ф 
^ 
т а ө 
E * 
© 
* * 
® 
Well, it is. % 
For years, we ve 
been supplying а 


discriminating data processing 

professionals worldwide with the finest 

magnetic media made anywhere...Dysan 
diskettes, mini-diskettes, disc packs, disc cartridges 
and single rigid disks. 

Is there any reason why you should have to settle 
for second best? 

Now you can buy Dysan precision diskettes and 
mini-diskettes direct from the Dysan sales office or 
authorized dealer near you. And they're not just 
any diskettes, They're certified 100% error-free 
both on and between the tracks to insure you of 
flawless performance. That means no lost data. 
No need to re-program. Or de-bug again. Dysan 
diskettes work the first time, every time. Think 
about how much time, energy and aggravation 
you can save. 

Why wait for problems to occur to convince you 
that a bargain diskette is really no bargain? Call 
the Dysan office nearest you. Or stop in your 
nearest authorized Dysan dealer. Once you expe- 
rience the Dysan difference you won't settle for 
anything less. 


Dysan. 


‘CORPORATION 
Our Media Is Our Message 


5201 Patrick Henry Drive 
Santa Clara, CA 95050 "із 


the Hard Power of 


| from the Soft-Support of | 


The System 83/ provides the ulti- 
mate link between UNIX and the 
68000 microprocessor on the IEEE 
696/5-100 bus. The resulting blend 
is a multi-user, multi-tasking com- 
puter with incredible power and 
versatility. 

THE SOFT POWER OF UNIX 

The UNIX operating system is versa- 
tile, simple and productive. Its built- 
in file system of highly uniformed 
sets and subsets of directories are 
arranged in a hierarchical tree-like 
structure. The Berkeley c-shell has 
been added to enhance communi- 
cation between you and the operat- 
ing system. À unique record lock- 
out system has been implemented 
to prevent more than one user from 
accessing the same record in a multi- 


user / multi-tasking environment. 
Now, with the 68000's 32-bit internal 
architecture, Unix becomes state of 
the art on the DUAL System 837. 
THE HARDWARE 

An On-Board Memory Management 
Unit and a scatter-loading technique 
are used to allow efficient process- 
ing for multiple users performing 
multiple tasks. An interrupt-driven 
DMA disk controller speeds the sys- 
tem's throughput with up to 80 MB's 
of Winchester storage. An intelligent 
interrupt-driven |/ О controller (with 
a 256 Byte FIFO buffer on input, and 
a DMA channel on output) takes 
the strain off the CPU for I/O, and 


characters. The 20-slot bus allows 
for expansion; ® up to 3.3 MB's of 
directly addressable RAM ® Multiple 
SIO4-DMA boards add four users 
per slot е Other 5-100 peripheral 
cards may be added for system 
flexibility. 

DUAL DELIVERS 

The Dual System 83/ hardware has 
been designed from the ground up 
with the Bell UNIX operating system 
in mind. The System 83/ is no engi- 
neering pipe-dream; we've been 
shipping the power package since 
February 1982. So, if you've been 
looking for the missing link be- 
tween UNIX and the 68000, search 
no further. For technical infor- 
mation, or a quotation, please call 
or write to: 


DUAL SYSTEMS CORPORATION 


Sales representatives in 
most metropolitan areas. 


system reliability / system integrity 
Circle 163 on inquiry card, ° UNIX is a trademark of Bell 


Laboratories and is rrr оп 
the DUAL 5 83 by UniSof 
Systems af ley, Ca. 


COEM апе ерес 2530 San Pablo Avenue е Berkeley e CA 94702 е (415) 549-3854 а 172029 SPX 


is available. 


Listing 3 continued: 


BESA: B] 
B96: 06 
085: A9 
9898: 4C 
ep3n: 

BBIN: 20 
ӘБ: 19 
BERS: 28 
GERS: Gz 
BBA? : AG 


eB: AD 
GBHC: ёо 
GBRF : 30 
OBS l : AS 
BBBS: 20 
ABBE: Ві 
BEBE: Lib 
ӘБЕН: Єй 
OBBE: 

QERE: 06 
GEBO: ЕЕ 
BREF : 35 
C601; ББ 
QELS: 15 


ВБЕ9: 85 15 
BEEZ: ЕБ 
@BEd: DƏ 
BBE5: AS 
ӨВЕБ:ЕР 
BEES: CR 
OBER: ҒА 
aBEC:CS 
RPBEE : Ра 
DEFO: 35 
BEF ?: 24 
BEF 4: 30 
БЕБЕ: НЗ 
aBra: 28 
aBFB: CR 
GBFC: 16 
ӨРГЕ: ба 
GBFF: 

&aBFF : 

GOFF : 

DBFF; 28 13 
ӨСӨс: 20 45 
8685: 26 90 
Glee: д9 59 
BCAA: 28 AS 
ecep: Ad ез 
ӘСӘР: 20 A8 
60:12:60 
9Г13: 

L131 A2 
6C 15:86 
8C17:Rz 
C19: SE 
OLIE: 2 
c 1D: яо 
ӨСІР: 5 
ac21:91 
9С23: 39 
Сг: 18 FE 
LE: 29 
OC 28:2 


6C2F:08 EC 


0,41:04 16 
4043: 00 EC 


0С46: 52 00 


ac 


FB 


(TEMPI de 


С TEMP 1 2,Ұ 


“Б 
+ PLOTTING ROUTINES 


612 LGA 
БІЗ ЕНЕ 
614 LGA 
615 JHP 
616 + 
B1? SLOPRTO JSR 
618 LDA 
Біз JSR 
628 SLOPRT 10У 
Sri LOY 
622 LGA 
БЕЗ GRK 
524 BHI 
25 LOR 
626 JSR 
627 LDA 
ect BNE 
БОЗ RTSSLP RIS 
639 + 
631 RGPRHT STF 
632 REPRNTL LOX 
532 STH 
534 0% 
635 STA 
ESSE LDX 
527 ST 
638 RGPRNT2 LOR 
539 STR 
649 KOPRHT3 LDA 
641 СМР 
bda LDA 
Bas 3BC 
544 BCL 
645 STR 
546 LDR 
647? SBC 
646 STA 
649 INC 
658 ВНЕ 
65! RGPRHT4 LOA 
652 TNA 
653 DEX 
65+ БЕВ 
655 CHP 
655 БЕС 
657 STA 
6S RGPENTS BIT 
639 BHI 
668 LDA 
661 RGPRNTG JSR 
662 DEX 
563 BPL 
664 RTS 
665 
666 
657 + 
668 PLTSCRN JSR 
Боз JSR 
678 JSR 
571 LOY 
бга JSR 
573 (0% 
674 JSR 
675 RTS 
676 + 
677 LLRSCRH LOX 
B/S STK 
673 LOM 
669 STK 
68] LOK 
6Be CLRTOS LOY 
683 LOA 
584 CLRLNG STA 
535 DEY 
695 SPL 
587 ба 
688 „Бк 
689 LIY 
556 СРт 
691 BHE 
692 CLRTOS LOY 
692 LÕA 
694 CLRSHT STA 
695 DEY 
BSE ЕРІ. 
637 LÛ: 
695 JR 
өза ШЫ?У 
700 СЕ 
701 BHE 
TIZ RTS 
"OX + 
784 PLTRRT LOK 
.5Б 


GC48:28 CD ӨН 795 


BGCLR 
СТЕНРІ 22% 
Сі КЕНТ 
ква 
ADDATOR 
$Š 

TEMPe 
CLRTOR 


«o 
РОГА 


sSLOW PRINT 


і 


INPUT TEHP1&2 POINTER TO MESSAGE 


"Ws Ww Wl 


SPRINTS ығын NUHBER 


IMPUT 4 
Y POINTS TQ NUHBER 
DESTROYS R,XTEMP1,2, &3 


PLOT SCREEN 
; DESTROYS B,X,V 


:ЗСКЕЕМ CLEAR 


Р 


4 


Í 
Ed 
E 


ІМТ BGLLR COLOR TO SET SCREEN 
DESTROYS A-M TEMPI & 2 


READ PADOLES & PLOT RAT 
INPUT ЯТСЕН COLOR OF RAT 


Listing 3 continued on page 364 


Big sale 

on K's! 
НА 95 
32K...$199.95 
48K... $249.95 
64K ...$299.95 


New JAWS-IB 
The Ultrabyte Memory Board 
Due to ihe tremendous success of our JAWS I, we 
were able lo make a special purchase of first-quality 
components at belaw-tost prices for [AWS-TB. And 
we are sharing pur cost saving with you. But don't be 


surprised if the next lime you see this ad the prices 
have gone up substantially. Better yet, arder now, 
and get the best memory Ж the market a! the besl 
price on the markel. 


ONE CHIP DOES ІТ ALL 
aws-IB Is the Rolls-Royce of all the 5100 dynamic 
rds. 15 heart is Inlel's single chip 84K dynamic 
RAM controller. Eliminales high-current logic parts 
.. delay lines... massive heat sinks, . . unreliable 
trick circuils. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-IB OFFERS YOU 

Hidden refresh... fast performance ... low power 
consumption ... lalched data oulpuls ... 200 NS 
4118 НАМ», , on-board crystal .. . ВАМ Jumper 
selectable an ЭК boundaries .,. fully sockeled ... 
solder mask on both sides of board. . . phantom line 
ғал designed Гос HOBO, 8085, and 280 bus signals. .. 
warks in Explorer, Sol, Horizon, as well as all other 
well-designed 5100 computers. 


10-047 MUNET- AALE рар Шу wirog 
andiesird board for 10 — {hen rier herp 
и, са 4 [вт hii, nr dae миг hin working 


a Continental USA Crrddit Card Buyers (etude Сонс - 


"ТО ORDER CALL TOLL FREE 800-243-7428 5 
From Cine had OF For Assistance 


i (203) 354-9976 , 
s Please send the items checked helow: i 
e a JAWS-IB kit: - 


81 18K. ,,,. кететжакайе те АЯ 1 Ек ТЕТЕ 2. $149,95* 7 


eC 32K... +ул»ттезаваня+фоч+4+ +1) е » $199.95" и 
sO AAK aes, хви таа аят и hetege kee epee $240, 95" п 
sC 64K. ..,,. кетте өз т ГЕЛЕНА КЕДИ ES ,.. $290.95" 8 
a SJAWS-IB Fully Assembled, Wired & Tested: b 
Г] 16K. Heb Феетеачтеетаееетанаізчіі2%» .. 8179,95* 5 
CJ 32K. текие кене * 999329228 4........1228,8541 
aC 4BK. $3*3*t*894V5355*9*?9?*5^9558B^5*U70657955 mEMNT UL 
sO БАК. РОО cc our 
a 
°c EXPANSION KIT, 16K RAM Module, ta expand? 
^ JAWS-IB in 18K blocks up to 64K, $59.95 в 
аА price phia. £z нн cad insurances ($4.00. Сатов). 4 
- С озаттары Тае restos odd! mirs tug ы 
4 Total enclosed: 8 ` 
22 Рево! Check Ci Money Order ог Cashier's Check = 
[3 VIBA П Master Card (Hank No. ІН 
в 
; eet Na, Exp, Date 4 
£ Signature s 
[| 
S Name ; 
S Address з 
айу - 
Шы... ОЛЕН. 
- a 
b 
М. NETRONICS R&D Ltd. : 
a 
а 


333 Lichfield Road, New Milford, CT 047764 


November 1981 © BYTE Pubbcations inc 363 


Circle 343 оп Inquiry card, 


COMPUTERS 


SUPERBRAIN II 


Lst Our Price 
$45 $1875 
9% 92250 
sus 92750 


NORTHSTAR 


ADVANTAGE 
$2699 


8B li 350K byte. 
SB (4 OD 750K 
SB fl SD 1.4mb 


DISK DRIVES 


IBM Compatible 


ІВМ 55/00 
ІВМ 05/00 


Model List 

МЕС 80234 $795 
Okıdala Microhne 82А $649 
Dkidala Microline BSA $995 
Okidata Tractor Option $65 
С Поп 8510 ProWriter $795 
C Hoh F-10 40cos $1995 
WEE 3510 or 3530 $2295 
| NEG 7710/7730 55cps $3085 


Hayes Micromodem || Apple 

Mayes Smarimodem 

CAT Acoustic $190 

D CAT direct connect $199 
TERMINALS 

Call lor Prices 

Wordstar for Apple 

Wordstar lor CP/M 

Mail Merge 

Cale Star 

SuparCale 

VisiCalc ior Apple 

dBase Ii 

Spellguard 


APPLE ITEMS 


2-80 Solicard w/CP/M & manual 

16K RAM Card 

BO-column Card (Videoterm) 

NEC Green Manitor 

NEC Color Monitor $329 

Soltware Call tor Great Prices 
To Order Call (206) 362-3398 


Ма! & telephone orders only Mastercharge, 
VISA add 3%, Sorry, No COD 


PACIFIC 
COMPUTERS 


Division of Mickel Assoc 
11058 Palatine N, 
Seattle, WA 98133 


$379 
$279 
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Listing 3 continued: 


at486:85 
6C40i: RS 
BC4F: 20 
BCS2:A2 
6054: 28 
9757: 85 
459: AG 


BCSB: ЕЕ 3 


C50: A4 
aL5F : 20 
CS2: 05 
BC64: C5 
ОСББ: 08 


ӘСТП: ES 
BC?F:18 
6C80:AS 
ӘГЕ2: B5 
aC34: 4A 
8Cc35:85 
АСЕТ: 48 
BCa8: 55 
есен: 20 
9С20: AS 
ӨСЕР:Г5 
GC91:DÀ 
BC 93: AS 
C35: CS 
ACTF : DO 
DL 33: 29 
CSL: pÜ 
OC3D: 

4C0: 45 


RB FC 


60 F8 


Fg 


ӘСАҒ:85 30 


ACAI : A4 
BCAS: AS 
QCH5:4C 
laa: 

BCAS: ВЭ 
CAE ҒО 
OCHD: 94 
UCAF : HZ 
ӨСВ1 : 85 
@CES: ВЕ 
ACES: 265 
GCE: Rè 
CBS: 56 
ӨСБЕ:БІ 
ӨСЕРІ): RA 
aCeE:Cé 
BCCO: BI 
ec C2: ac 
acc3: an 
ӨСС4: 20 
OCC? : Bá. 
CCI: CE 
ӨССЕ: 10 
BACCO: B9 
GCDO; В 
CD24 36 
9с04: 99 
eco? : 66 
acDa: 


СЕЕ: 
BLOS: 


бф ға 
ve ag 


FLTRT2 


739 PLIRTS 


?44 

745 PLTETS 
T46 + 

та? PLTCH 


762 PLTOG? 


774 


773 
776 FLTOGS 
YT? ¥ 


PLOT МЕН LOCATION 


COMPARE GLO LOCATION - 
IF SAME DON'T ERASE 
OLD LOCATION 


c 
$ 
br he om 


HOT SRHE — ERASE 
QLD POSITION 


ROJUST FOR PHDDLE ТІНЕ 
APPROX 1. Se PE+P 1 2 


HRVE ‘WE GOT CHEESE? 


РОТ CHEESE 
COLOR ғ INPUT CHX.CHY.CHCLE 
a DESTROYS AY 


SPLOT ORAGON 

à INPUT 7 POINTS TO DRAGOI 
х DESTROYS B,X, TEMP1 -283 

à SWITCHES COLORS 


#1 06+2—1 
ТЕНРІ 

í TEMP] J, 
TEH. 
«ТЕНРІ >. 


PLOT 
ТЕНРЗ 
ТЕНРІ 
PLTDG2 
DGCLR-Y 
DGCLR* 1, 
DGELR eV 
STH  OGCLR*1,V 
RTS 


Tre кезек кен нын қынына нын 


veo + 
row * DATA 
781. 


FED жшше ет телее Ж АДЕ АР OEP EEE EEE PEPE EE - 


(83 + 
TOS + 


YES + SCREEN CLEAR TABLE 


786 + 


78? ТІНТЕВ OFB 5.,10,20,35й 


793 CLRTAB 
489 + 


ШЕВ 380,%22,%55,%77 


T30 ж HUMBER CONVERSION TABLES 


ҮЗ! = 
v3? МОТАВі 


792 NOTABS DFB 


OFS %1,%0.,564,ЖЕ8,%1й 
$9 ,46,46.53,527 


794 + 
795 % COMPLICRTIONS TABLE 


Listing 3 continued on page 366 


THE FOURTH SOURCE™ 


NEW FORTH PRODUCTS 


ПІ Personal FORTH for the IBM-PC by FORTH Inc. 
Multitasking, full screen editor, lloating paint support, DOS 
file handler, color monitor support, turnkey compiler. 5300 


C) MULT-FTASKING FORTH CP/M, Northstar А Micrapolls, 
А-ҒОНТН by Shaw Labs, Ltd. can operale your micro like 
a mainframe. Print, sort, and intar-aciiviy input, all at the 
same bme $395 


O FORTH TUTORIAL by Lazen & Harris. Two 8" CP/M disks 
with documentation and a copy of “Starting FORTH” by 
Brodie. The easy way to learn FORTH. 
Г] "And so FORTH” by Huang An indepth how-to book 
aboul FORTH with a 280 implemeniation. Follows the tig- 
FORTH model $25 


MORE FORTH DISKS 


FORTH witb editor, assembler. and manual. *Sourca provided. 


Specity disk size! 
C] APPLE ІЛІ + by ГІ PET" by FSS $90 
MicroMohion $100 0 TRS-80/f* by Nautilus 
Û APPLE Il by Kuntze* $90 Systems. $90 
O ATARI by PNS $90 Cj 8800 by Talbot 
D CPM" by $100 Microsystems $100 
MicroMotlon C) 6809 by Taibo 
Û CROMEMCO* by Inner Microsystems $100 
Access $1 LJ 280 by Laboratory 
[] HP-85 by Langes $90 Microsystems $50 
П МРС? by Laboratory ГІ 9086/88 by Laboratory 
стоеја 5100 Microsystems $100 


Enhanced FORTH with: F-FloaDng Polni, G-Graphies, T-Tutorial, 
S-Stand Alone, M-Math Chip Support, X-Othgr Extras, 79-FORTH- 79 
Specily Disk Size! 


Û APPLE ШІ + MicroMotion, O TRS-80i/l or 111 by Miller 


Ғ. (5,879 $140 Microcomputer Services, 
П CPIM by MicroMotion, F, X, & 79 
F A79 $140 П 6809 by Talbot Micro- 
systems, T& X $250 


C1 H89/289 by Haydon, 
TAS $250 D 280 by Laboratory Micro- 
systams, ҒАМ Each $100 


[Л 6086/88 by Laboralary 


D РЕТ by FSS, FEX 5150 МОСовувіті, 


ГІ HB9/Z89 by Haydon, T $175 


Each $100 


CROSS COMPILERS Allow extending, modifying and compiling for 
me and memory savings, can also produce ROMable code «Requires 
ORTH disk, 


LI CPM $300 пам» $300 
E] H88/288 $300 ГІ 8086* $300 
O TRS-80/ $300 П 280» $300 
[3 Norihstar® $300 ГІ 6808 $350 


Г] Hig-FORTH Programming Alds for decompiling, callfinding, 


and transtating 5150 
Hg-FORTH Model snd Source, wiih printed Installation Manual and 
Source Listing, 

Û APPLE IF" ,5% О 8080/2B0* , B 

О BÜBE/BB, 8 U] Н88/289, 518 Each $65 


MVP-FORTH - A Public Domain Product 

MVP-FORTH contains а kemal for transportability, ће FORTH-78 
Standard Required Word Set, the vocabulary for Ihe instruction book, 
STARTING FORTH, by Brodie, edilor, assembler, many uselu! rgufines, 
and utilities. 


MVP-FORTH PRODUCTS for CP/M* IBM-PC® and Apple® 
O MYP-FORTH Programmer's КІ inciuding disk with 
documentation, ALL ABOUT FORTH, and STARTING 
FORTH. Assembly source listing versions. $100 
Û MVP-FORTH Disk with documantalion. Assembly source 
ising version $75 
ГІ МҰР-ҒОЯТН Cross Compiler with MYP-FOATH source in 
FORTH $300 
О MVP-FORTH Programming Alds lor decompiling, 
califinding. and translating 
C] MVP-FORTH Assembly Source Printed listing 520 
ГЇ ALL ABOUT FORTH by Haydon. $20 
Ф + ®МУР-ЕОНТН operates under a variety of CPU's, 


computers, and operating systems. Specify your computer and 
oparaling sygtem. жж. 


FORTH MANUALS, GUIDES & DOCUMENTS 


[1 FOATH Encyclopedia by П Starting FORTH by Brocie 
Derick & Baker A complete Best instructional manual 


programmer's manual lo fig- available. (soft cover) $16 
FORTH with FORTH-79 О Starting FORTH (hard 


ralerences. Flow charted, 


cover) $20 
2nd Ed. $25 
О 1980 FORML Proc, 525 1 rose complies wit BOBO, 
Г 1981 FORML Proc. aide $30 
2 Vol. $40 — Systems Guide to tig- 
O 1981 Rochester Univ. FORTH $25 
Proc. $25 O) Cattech FORTH Manual $12 
D Using FORTH $25 


LI invitation to FOATH — $20 


O A FORTH Primer $25 ГІ PDP-11 FORTH User's 


D Threaded tnterpretive Manual $20 

Languages 520 р CPIM User's Manual, 
П AIM FORTH User's MicroMolion £20 
5 е кете 512 — CI FORTH-70 Standerd 515 

APPLE User's Manus * 

MicroMotion gon ГІ FORTH-78 Standard $10 
O ТҢ5-80 User's Manual, 

MMSFORTH в H بی‎ tem in d 
О Instatiation Manual for Hg-FORTH, contains FORTH 

mode, glossary, memory map and instructions $15 
Source Listinga of fig-FORTH, for specific CPU's and computers The 
Insiatlation Manual та required for Implementation. Each $15 

C) 1802 О 6502 L1 6800 O AlphaMicra 

СІ 8080 СІ В086/88 O 9900 (1 APPLE П 

П РАСЕ Û 6809 О NOVA Г] РОР-1 14.51-11 


Ordering infarmetion: Check, Money Order (payable (о MOUNTAIN VIEW PRESS, 
IWC.) VISA, MasterCard of COD's accepted No billing or unpad РО Caldorma 
тездет» add sales гах. Shipping costs in US iciuded in prica. Foreign orders. рау 
т US funda ол US bank, include for handling and shippeng by Au: $5 lor sach (lem 
under $25, $10 for gach item between $25 and $95 eng $20 ісе serch tem over 
$100. Minrmmum order $10 All prices and products subject lo change or withdrawal 
мии notice Single sysiam and/or single олын canso agregmen required on 
some products 

DEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 310 on inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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Circle 42 on inguin 


card. 


Fancy 
Shmancy 


Elaborate microprocessor develop- | 


ment sysiems соз! a lot of money, and 
they can close off your engineering 
options by locking you Into Just опе or 
two kinds of chips. Sound familiar? 
Well, read on-— we've got a better Idea. 


Use your desktop computer; anything 
that will run CP/M* is fine. With our 
microprocessor cross-assemblers you 
can produce software for eleven of the 
most popular chip families, and more 
are on the way. 


In two years on the market, our cross: 
assemblers have gained a reputation 
fer quality, performance, and reliabili- 
ty. Hundreds of Industrial R&D labs 
and several major semiconductor 
houses have found these products a 
fast, cost-elfactive way to develop 
their microprocessor software. We In- 
vite you to join them. 


CP/M CROSS-ASSEMBLERS 


Exiremely fast absolute assemblers, 
running under CP/M. Generate object 
tile (Inte) hex or Motorola S-record tor- 
mat) and listing from standard assem- 
bly language for the target processors 
listed, Features Include comprehen- 
sive syntax checking, listing control, 
nested conditional assembly, and În- 
sention of external source files. All ver- 
sions listed have been thoroughly 
flald-tested and are available now. 


XASMOS..... 6805 
XASMO9..... 6809 
XASMIB,.., . 1802 
XASM48 ..... 8048/41 
XASM51.... . 8051 
XASMB5 ...,. 6502 
XASMBB ... . . 6800/01 
XASM75 ..... МЕС 7500 
ХАӨМЕВ..... ЕВ/3870 
ХА8М28.....28 
ХА5М400.... СОР400 


Assemblers ...,........ 5200.00 each 
except XASM75,....... $500.00 


Visa and Mastercard acceptad We ship on A" 
single-denalty and Soltcard + 5.25" diskeitas. Ask 
us about other lormats, OEM INQUIRIES INVITED. 


* trademark of Digita! Research 
+ Trademark of Microsof! 


AVOCET , 
SYSTEMS INC. 


804 S, STATE ST., DOVER. OEL 19901 
302-734-0151 
вүвг 
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Listing 3 continued: 


СЕЙ: 

ОСЕЙ: SE 14 
OLEC:SE oh 
ӨСЕЕ:5В 99 
OCFO:BE 14 
ӘСҒ2: 12 га 
OCF4:5F ӘН 
ОСЕБ: БЕ GA 
SCFS:68 CC 
ӨСЕ: 5Е 05 
ӨСЕС: 12 0A 
ӨСРЕ: 04 СВ C5 
200011:80 
apae:c? СІ CD 
apes: С5 
8006: 80 
браг: CF Lê 
0009: 80 
OGBA Гг Ci 04 
0090: 80 
OD6E : ЯБ 
BOGOF: 80 
@Di&:C4 D2 CI 
OD13:C? CF CE 


Әбен: Be 


ӘБВЕЕССЕВЕ 


s 
Е 


BOSC: CL 


220009 


ЕН ep ЯШ wa 


22282 
БЕРЕ 


Фа 


сы 
© 
T 


eSIaast UbPUERSO Fo 


CEES: 
1958 UTE? 
“RGU HESS 


795 + 
тат SCOTAS 
roe 


799 
eon 
881 


627 


338 
831 


832 
835 


835 


ТІТІЕ 


DAT itt 


DFE 


UFB 
RSC 


DFE 
ASC 


OF 
asc 


DFB 
ASC 


DG1*DGICHT,20 DRAGON 1 
DG1*Ü0BICNT.10 ;SFEED IT UP 
DG1*OGCLR,S$99 FLASH IT 
DG2«D5ICNT4.26 ;ORGGUM 2 
CHICHT,128 CHEESE HOMES 
DG1+06RA0.1@ :0651 STAYS CLOSE 
DG2+DGICNT.1@ sBG2 MOVES FASTER 
DG2«*DGCLR,SCC 2062 FLASHES 
DSi+OGICNT.S 7061 HOWES FASTER 
км” aCHEESE MOVES FASTER 


СК.%@ 
“TRUCK SMITH" 


CR 

"27123782 1342" 

CR, $0 

"THIS 15 A CHASE БАНЕ" 


CR 
"INUDLUTNG A RAT» A DRAGON," 


CR 

“AMD AN UNLIMITED SUPFLY OF" 
CR 

"CHEESE, " 

CRCR 

“YoU CONTROL THE RAT i THE” 
CR 

"BROWN SQUARE > HITH THE" 

СК 

"БАНЕ PADDLES. " 

CRCR 

“THE СКЯБОН CHHICH IS RED" 


Listing 3 continued on page 371 


Read for yourself 
what InfoWorld 
said about this 
incredible word 
processor! 


46 Pertect Writer would be my 
choice for а word processor in 


my home.99 


4 А Perfect Writer lives up to its 
name. This product appears to be 
a very solid piece of software. 
Text handling is convenient and 
versatile ond you are given 

an unusually complete set 

of commands. ¥ 


All quotes ore from InfoWorld Perfect Writer 
software review, by John Ford, lune 14, 1982. 


É É ‘User friend ly’ is a trite, but true 
description of Perfect Writer. gy 


Og Personally, | found the full- 
screen text to be comfortable and 
in most respects superior. 0% 


É É The documentation is 
superb... JY 


ÉÉ | believe Perfect Writer will 
serve individual writers very well 


indeed. 99 


ÉÉ сот recommend the рго- 
gram as a model of clarity. J 


AND WE'VE GOT IT 


FOR JUST $249. 


off the manufacturer's suggested retail 
price of $389! 

What's more, we are the Perfect 
Writer experts—the first deoler to stock 
Perfect Writer in the entire United 
States! 

What does this mean to you? 
Product knowledge ond support exper- 


No wonder our phones are ringing 
off the hook! After InfoWorld went wild 
about Perfect Writer, it's become the 
hottest piece of software we handle. 

Why? Because Perfect Writer is 
simply the best word processor you can 
buy ot ony price and BOO-SOFTWARE 
is selling it for just $249. That's $140 


TO ORDER CALL TOLL-FREE: 


800-227-4587 

In California, coll: B00-622-0578 
CA resident: odd sales tax. 

Or write: 

800-SOFTWARE, !NC. 

185 Berry Street, Suite 6820 

San Francisco, CA 94107 

w Purchase orders accepted. 

u Prompt UPS З day Blue Label service. 
Û Call for shipping charges. 


Circle 2 on inquiry card. 


lise you simply won't find any place 
else. Plus the giant inventory, fast deliv- 
ery ond commitment to first class service 
you've come to expect from 
800-SOFTWARE. 

But let us prove how good we are. 
Just pick up the phone and call us toll- 
free. We're waiting for your call. 


CHECK THESE OTHER 
GREAT PRICES: 


Wordstar' $249 
dBasell" $495 
SuperCalc" $199 


Copyright 1882 try CW Communes- 
tioning, Aaprimed trom [nto Warki Pw 
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| EX With most mail- order TTT iow prices are the bottom line. ComputerWorld International believes 
121 __ that it is important to be competitive by offering low prices; however, we regard service as the most important 
aspect of a mail-order organization. We offer toll free lines so that you, the customer, are able to talk to fully 
| 1:1 qualified computer specialists trained to answer all your questions pertaining to our line of microcomputers. 
^2 1 — We are renowned for our excellent after-sales support and our promptness for delivery. Peace of mind and 
| Р с lint ele in service is our یلار‎ a іс all our DUO 


A 


T AND G PRODUCTS 
зате paddies 

y Stick 

lecia-port Expander 


List Нала! 


NEC PERSONAL 


interlace, display interface 


interface cable, enclosure and operating system 


NEC General Accounting System i 
NEC Accounts Hecelvable System А Те 
МЕС inventory Contro! System қ i 
NEC Payroll System . E. „Дай. Те ей, 
ЧЕС Job Cost System ... 

NEC Benchmark Word Processing -— 

NEC CPIM Operating Syslem . ,.... . . 

NEC Report Manager >. 

Jata Base . 


“Х.Х. «е 


Please call or write for information 


Word Hantar 


We carry the entire line of NEC ЕРІ software for the persona! computer. 


COMPUTER PRODUCTS 


PC-8001A Keyboard and processor unit, including 32K Ram, 24KB N- 
Basic Rom, cassette tape recorder interlace, parallel printer 


$748 


РС-8012А Modular expansion unit, including | О - extensian, diskette 
adaptor, 32KB Ram, real-time clock, B priority interrupt levels, 
6 slots tor additional boards $479 
PC-B023A Dot matrix prinler—100 cps; bidirectional printing, proportional 
printer ; 5499 
?C-8031A Dual diskette unit, including two 163K byte diskette drives. 


5749 
$259 
$259 
$259 
$259 
$259 
$329 {| 
$125 
$135 
$459 


Apple Computer Products 


CALL FOR PRICES ON 


UE абым = MOUNTAIN 
E E E dh = ne сөн малма Care 5169 MICRO-SCI, RANA, 
yao ma юра Coven iM pore, 54 | FORTH DIMENSION 
ria ere шегі” бе Батыл Сады $^ | APPLE COMPATIBLE DISK DRIVES. 
Dese мон 890 Ram Pu ғә | Hard Disks + В" Disks 
for Apple, TAS-80 ., ........ SCALL 
store’ Harn tue BUSINESS INDUSTRIES | ALSO 
еттер 1 агд 
УР" Card APPLE ADD-ON 
(The Ultimate graphics intertace 40 Т тран 
+ cable—Parallel and Serial) ........ . 5119 D amp is i im pe 
UEM Sayed onn ws, Byta) BUSINESS SOFTWARE 
ықы Ф 5229 Da fia 5789 
Pian | 5189 ОВ Utility Pack 5 89 
ме 80 COLUMN CARDS FOR APPLE | — i Er. MICRO. bao 
Vispool 
Vision 80 Card (Vista) 22 S269 унше үзө V. MS vior = ai 
[ upat aor 
Мех 80 Card 5249 eal 5 79 ҰМ Merger 5 78 
Миса 3-3 5189 Data Sta’ $179 
RAM CARDS PDAS е зири 2118 
Dn 16K Card $ g - ! 
iccosoft 16K Card APPLE WORD PROCESSING 


On line's Sensational! 
Screenwriter ill 
Silicon Valley teas 


5” 
Cali tor Conbnenta. Daun 5. Broderbund Automated Sonu- 
Lons. Avant-Garde Edw- Ware. Denver Howard Sirius Sensible 
Synergete Software. ett 


ATARI Computer Products 


ATARI ЕП? Computer 
610 Disk Drives 
850 Interface Module 
830 Acoustic Modem 
16K Memory Module 
32K Memory Module 


Paddle Controller (Pair) 


Joystick Controller (P 


Call for prices on 
APPLE COMPUTERS 
FRANKLIN ACE 1000 


Call for prices on Northstar 
and Texas Instruments products. 


Please call or write for our catalog. 
IN COLORADO (303) 279-2727 or (303) 279-2848 


MODEMS FOR APPLE 


Hayes Micromodem Ii 
Novation Са Il 
yen ull Dupiex (lor Apple Cai ih) 


212 Stand Alana Auto Cat R5292 
MODEM SOFTWARE 


Visitar 
Transend I) ; i : 
(Complete wih a FREE subscription to tha SOURCE) 


CPM FOR APPLE 
Microsoft 280 Soltcard 


MISCELLANEOUS APPLE PRODUCTS 
Dana VADO Fan 
Sup R 


System Lx 
Videx Function St 


5675 ATARI SOFTWARE 
9458 Conversational French German 
$188 Halan Spamsh, each module , 
$169 Touch Typing 

5 89 Asterods 


$ 99 Centipede . 

§ 19 Missile Command 
5 79 Pac-Man 

Space Invaders 
Star Raiders 


аҥ 


ВА515 108 


Express yourself 
ck-in lines onTWA. 


past che 


With TWA's Rou 


um ЖЕЕ енен 


ка."‏ '— ا سے 


Express yourself straight to the gate and... 


express yourself straight to your seat. 


Its easy with TWA's Airport Express 
and the American Express Card. 


Nothing gets you past check-in lines and 
through the airport faster than TWA's Airport 
Express”. And thats because with TWA's Round- 
Trip Check-In”, Connection Check-In" and 
Advance Seat Selection you can get boarding 
passes and seat assignments for your outbound, 
connecting and return flights before you depart. 

So on your trip home you can go straight 
to your seat on the plane. [nstead of straight to 
the back of a check-in line. 

Next trip, ask for TWA's Airport Express. And 
express yourself past check-in lines. Call your 
travel agent, corporate travel department or TWA. 

Express yourself with 
the American Express Card. 
Traveling is easy when you carry the American 
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Express Card. Use it to charge your TWA tickets, 
car rentals, hotels, meals, theatre, shopping. 
almost anything you need while traveling. 


iin, 


Үз S de a жин т ж 
Tu —— —— ——— =; 
+ = 


UB 
P 


jJ E ; ` - EE s yu 
a A'N E BICAN аа ESS 


[f you аге not already а Cardmember, call 
toll-free 800-528-8000 for an application. 
The American Express Card. 
Don't leave home without it? 


You're going to like us 


Listing 3 continued: 


9ПСЕ:СЕ AG ЯЗ 
9001:07 CB C9 
@004:C3 СЕ ne 
6DD?:C9 D3 да 
400A: 02 C5 C4 
e000: AS 
BODE: ВО 

ӘООҒ: C9 D3 FO 
8DE2:C3 C8 Cl 
80E5:D3 CS СЕ 
aDES:C?7 Ae 09 
@DEB: CF 05 RE 
OEE: 80 80 
ӨПЕ-Ө:09 CF 05 
BOF 3:02 AO CF 
@DF6:Ce DA CS 
90Ғ9:С32 D4 C9 
GOFC:0€ C5 AB 
ӨОҒЕ:СЭ 03 AG 
ӨЕ@2:П4 CF AB 
0Е05:С5 C1 04 
8-08: 80 
GE@9:C) 05 Re 
ВЕС: СО 05 СЗ 
QEGF: CS яа C3 
GE12:C8 CS CS 
@E15:03 CS Ae 
2€19:A8 09 CS 
G@E1BsCC CC CF 
GE1E:D7 
BEIF:80 
eEz8:Ds 01 05 
0Е23:С1 D2 C5 
@E26:D3 A3 AB 
BE29:C1 DS AB 
ӨС2С: 09 CF 05 
BE2F : RO ГІ 
eE32:CE RO D? 
ӨЕЗ5:С8 СЭ CC 
6E 38: CS 
8E33: 8D 
®ЕЗВ:С1 De CF 
9Е30:С% C4 C9 
OE40: CE С? RO 
BE43:04 C8 CS 
BE46: RO C4 02 
E49:CI C? CF 
BE4C:CE RE 
BE4E:80 90 
ӨЕ50:08 CF 05 
6Е53:02 AB 04 
ӨЕ56:С9 CD CS 
OE5S:p08 CC CS 
@€5C:CO C9 04 
BESF:BR Q8 BS 
ӨЕ62: BO no 03 
ӨЕБ5:С5 C3 CF 
@E68:CE C4 03 
BEBE: ДЕ 

BESC: 90 80 
OEGE:C1 Аб D? 
ӨЕГ1:СІ 02 CE 
GE74:C3 CE C? 
GE77:28 АП AO 
GE7A:CS CE RO 
0Е70:09 CF 05 
GEH: AG С? CS 
8E83:04 AG 04 
GES6:CF CF 
E88: 80 
GEES: Cr CF CF 
8EBC:C4 AC RO 
OESF:D4 C8 CS 
8Е92:009 C4 De 
GES5:C1 C7 CF 
6£98:CE AG CO 
G@ESB:C1 09 AB 
@ESE:D3 C5 СЕ 
BEA1:C4 
QERA: 8B 

GEASS: Ce СЕ 02 
GEAG: AB 02 CS 
@EAS: СӘ CE CE 
BEAC: CF 02 СЗ 
GEAF:C5S СО C5 
QEB2:CE D4 03 
QEE: НЕ 
ӘЕВ6: 80 80 
GEBE:C] 04 AG 
@EBB:Ci CE 09 
GEBE: HB D4 CS 
BEC1:CD CS AC 
BECA;RO CS СБ 
ВЕС?: Ө 09 CF 
GECR: 05 AG D? 


838 


841 


642 
843 


847 


848 


858 
851 


653 


854 


DFB 


OFB 


ASC 


DFB 
ASC 


ASC 


asc 


asc 


CR 


CR 


"SGURRES | AS YOU CAN WHILE 


Circle 313 on inquiry card. 


Call for MTI's late 
price reductions. 


Ask about our “QED” discounts, 
CHASING You." VISA & MasterCard orders accepted. 


VIDEO TERMINALS 


VT 100 OECscope 
VT 1BX Parsonal С Computing Option 
اب‎ al due BTA PMA LESAGE Aq дол p тала 
1 1 Cope BA DEEPA GH бн Бес отет 4 Се че п ПП E рч 
m VT 132 DEC scope ............................ 
OBJECTIVE 15 TO EAT | ADM ЗА (dumb terminal)... 
ADM 5 (dumb with унци апетяле 
ADM 31 (two page buffer! 
ADM 21 (full editing/visual etiributesi 
ADM 22 (argonomic/edit/visual atr.) 
ADM 24 (ergonormic/graphics/258 fifa) 
ADM 32 {ergonomic ADM 311 .......... 
ADM 36 (DEC system terminal) ....... 
ADM 42 (@-page buller available) „ss. 
TI 940 (high performance, 1-page buffet 1650 
HUCH CHEESE ¢ YELLOW" Ha2eltine Esprit Leer 
Hazaltine Executive BO Model 0 1345 
Hazeltine Executive BO Model 30 = 1885 


GRAPHICS TERMINALS 


VT 125 [DEC ReGIS firmware)... 23280 
VT 100 (Tektronix 4010 emulation] 3250 
ADM ЗА (Tektronix 4010 emulation) 1785 
ADM 5 (Текісопіх 4010 emulation] 1845 
VT 100 w/TI B16 рісі, (Tekironix emu) 5920 


300 BAUD TELEPRINTERS 


LA 34-АА OECwriter 1Ї\/................... 
Diablo 620RO spi (lacer quality) ..... 

Diablo 630RO spi (non-expandibis) .. 
Diablo 630RO (letter quality) sese 
Diablo 630 KSA (letter quality] ........ 
ТІ 743 (portable thermal printer) „s. 
TI 745 (port Jbulit-in coupler) sesia 
Ti 765 iporL/bubble/b-l1 coupler) ..... 


600 BAUD TELEPRINTERS 


CR 
"AUOIDING THE DRAGON, " Epson MX-BO QA 


CRCR 
"YOUR 


CR.CR 


"6000, 


CRCR 
"QT 


TI 825 KSA Impact eat A AE سے دع‎ ыы سو‎ рле 1876 
ТІ 826 KSA pkg. ee. 1795 


1200 BAUD TELEPRINTERS 
Etrson MX-10Q 24-44 i4 ee Per hh ert тут IHRER ITI 
LA 120 RA ігесеруа anty} TERTII ETSI 
LA 120 AA DECwerHer 11 eae s 
100 НО Letterprintar apeere. 


LA 
А LA 12-A (port,/modem/coupier) ....... 
ТІНЕ LIMIT: 6 SECONDS. Tl 782 (portable thermal printer) ae 


ТІ 785 (port./built-in coupler) ........... 
Ті 787 (port./intamel modem! 


PRG, ...... 
Lear Siegler 310 ballistic 
2400 BAUD 
Dataproducts M 200 (2400 beud) ....... 


DATAPRODUCTS LINE PRINTERS 


8-300 (300 Inm Band Printer) 

Н-600 (600 [pm Band Printer) ............ 

B-1000 (1000 ipm Band Printer) 11330 
BP-1500 |1500 Ipm Band Prine) are 19700 
(Controllers available or most тілін & micros) 


ACOUSTIC COUPLERS 


Omnitsc 715 (300 taud orig./full duplex) 170 
-. А Granitec 730 (300 beud original! & fuil). 242 
THE DRAGUN HAY SEND Майс VA 3413 (300/1200 orig) ... 845 


MODEMS 


GDC 103A3 (300 baud Beil) 

GDC 202S/T (1200 beud Ball} .......... 
МА 3212 (Bel! 212-4 campatibis) ..... 
VA 3451 (orig./ans. triple modem) .... 
VA 3455 (1200 teud orig /ans.)......... 
VA 2450 {Бан 201 сотр) 

VA 103 1300 baud modemphons} ...., 


*Plasee call for quotation, 


HRANING — IF VOU GET TOO" 


REINFORCEMENTS, " 
"x 


жуы сти сатр, 


Applications Specialists & Distributors 


ANY TIME, IF YOU WISH TO" Computer Terminals, Peripherals & Systems 


New York: 
516/621-6200, 212/767-0677, 518/449-5059 
Outside N. Y.S.: 800/645-6530 
New Jersey: 201/227-5552 
Ohio: 216/464-6688 
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DISKETTES 


en 


Wrta for our 
complais Іні. 


Prica/ 10 


SAVE 40% 


51 '' Specify sott, 
10 or 1B sector 

#784 1 wde/sgi бөпа,.......... 

#7440 1 sida/dhi dens. . E 

#745 2 sidea/dbl дөла.,.,....... 28.40 


8 ғ, Spacily soft 

or 32 sector 
#740 1 sida/sgl dans. .......... 27.30 
S741 1 side/db! dans. ...,. .....35.8B0 
#743 2 вин! дала......., 43.60 


CHECKS — VISA — MC — C.O.D. 
(313) 727-7780 ADO $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 


27204 Harper Ave. 
St. Clair Shores, MI 4808 1 


Authorized Distributor 
information Processing Products 


Circle 252 on Inquiry card. 


97380 


Single Board Computer 


6600 MPU, serial 170, parallel (/О. RAM, 
EROM, 44-pin 4%” x 6'5" PCB 


EXPANSION MOOULES 
RAM, ROM, CMOS RAM/battery, analog 
O, serial 1/O, parallel I/O, counter/ 
timer, 488 GPIB, EROM programmer, 
power lall detect/power on reset 
Wink Corp 
4801 Sou Sree? 
317.742.8428 


Circte 483 on Inquiry card. 


THE MISSING LINK! 
د یا‎ =й 


Computer Shopper :s your link to mdi- 
duats who buy, sel! and irade compuler 
equipment and software among themselyes 
nationwide, No other magazine fills this void 
in the marketplace chain. 

Thousands of cost-conscious computer en- 
Lhusiasts use Computer Shopper every month 
through hundreds of classified ads. And new 
Equipment advertisers offer some nf the 
lowest prices іп the nation 

Subscribe to Computer Shopper with a 


6 month trial for $6 or 12 months 
for only $10. MasterCard & VISA accepted. 
COMPUTER SHOPPER 
Pū. Вох F311 @ Titusville. FL 32780 
305-269-321] 


Circle 112 on inquiry card. 
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Listing 3 continued: 


SECO! СӘ D3 СЗ 


FRESE ATS 


3 
- 
т, 

995289 RLBLAARARE 


RUB wuial 


SnSNSAEASISRSPBRGBT 
RAR MANSARD Gears 


eFS83:C2 05 D4 
OF 8C:04 CF CE 
OFSF:AG@ 04 CF 
OF S92: AG Do СС 
OF995:C1 D3 Aù 
grF36:C1 C? С! 
QFSB:CS9 CE 

OF 9D: eg 


086с ADDATOR 


ORES CLICK 


“Өй? НРУ125 
ӨНӨ! HJUEDG2 


858 DFB CR 
359 ASC "QUIT, 
3560 DFe €CR,CR 
851 ASC "IF 
852 DFB СН 
863 RSC “PUSH 
854 OFB CR 
#65 ASC “PADDLE 
866 DFB +6 
86? TSCDRE ASC "SCORE" 
368 DFB £9 
6з RSC "TIME" 
870 OFS 
rl TTHOUT AST “YOUR 
B72 GFR CR- 
Бг: TOG6GT ASC “THE 
874 DFS CR.fBÜ 
875 ToL asc “YOUR 
876 DFB se 
877 THSC ASCO", 
ars DFE %9 
679 TPUSH ASC "PUSH 
386 DB +0 
GA BGCLR 
4919 CHEESE? 
OF CHY 
9с21 CLRLNG 
9С10 CLRATOS 
25 Cu 
58 051 
EU DGCHT 
aanr ENDGHE2 
ВЕ HISCD 
95 106 
espe НЈЕСН2 
GAOZ HUEDGOJ 


HIT THE ESC KEY, 


YOu FEEL YOU ARE READY," 


EITHER OME OF THE" 


BUTTONS. " 


TIME RAN OUT” 


DRAGON CAUGHT YOU” 


SCORE " 


HIGH SCORE “ 


EITHER BUTTON TO PLAY AGAIN” 


0912 HUEDO4 


GE D6ICHNT 


(853 MIXSET 
09С2 HUECH 
gn13 UES 


Listing 3 continued: 


ena? MUEDGE GAS НЕОБ; 
8344 МЕНСИНЕ ӨСЕР NOTABI 
enco POL: F886 PLOT 
echa FLTD6 BLU? PLTDGS 
ӨСТЕ PLTRTZ LSC PLYRTS 
PRINTO 08939 PRINT 
ВСЭ REPRAT2 BBEG REPRNT4 
REPRNTS @BF2 REPRHTS 
4E КН ORSZ RHDNG 
Өй RTCLR SEBA RTSSLP 
BE SCORE BESE SCORERS 
94 SECS 888s SETOGKY 
OBSD SLOPRTG ERS SLOPRT 
СБ] SHO COGZ SHI 
ӨН TARGETS ӨҢ5? TARGET 
15 ТЕНР2 і? TEMPS 
pë ТІНЕ Be TIMES 
8528 TIMERS eura TIMER 
OFU ТРЪН GF2E TSCORE 
FES TYSC ЕВЕП UTIDOUT 
20 WRULFT 21 WNDAOTE 
BS ТІНЕ 02 TIMES 
965 SCORE 88 HISCO 
BE DOLLA GS АТХ 
BD RTCLR BE DSICHT 
ur GPAD iD CHCLK 
15 PR 15 ТЕНРІ 
15 TEHP4 ù HHDLFT 
Cu 3d COLOR 
68 062 CR 
0644 NEHGGHE @B4C RANDOM 
ears НПА Р 0919 CHEESE2 
O9EB DGBITE 0979 ENDGHE 
Bac? HUECH 05902 МЈЕСНЕ 
GAG] HUEDG- RG MUEDGS 
Gaze MEDGE 0835 MVEDG? 
ORE} TRRGETZ GREF TARGET? 
FF DELAY! SAB кн046 
GHEE RHONGS Васо POLA 
ORFO TIHER ӘВ18 TIHERL 
GEZB SCORER ВБЕБ SCORERS 
OBSS PRINTS aB38 PRINT 
ӘБЕН RTSSLF GEES REPRNT 
GECD RGPRNT3 GREG ROPRHT4 
ВРЕ PLTSCRN C13 СЕКСЕН 
8С21 CLRTOS aC 35 CLRSHT 
OCcF PLIRTS СЭС PLTRT3 
ӨСЕВ PL'DOZ BCD? PLTDGS 
@CEG НОТЕВІ BCES NOTAE? 
79024 DATIM ür2E TSCORE 
FES FEF THSC 
20010 KDBSTRB сөза SFKR 
Себ: SHO C@62 SHi 
F833 ЅЕТТИТ FB4B SETHHD 
FUSS HUNE FCAS WAIT 


Text continued from page 347: 


illusion. With everything from the in- 
structions to the display of the char- 
acters, the little touches heighten the 
game's quality. For example, in the 
instructions for Space Invaders, a 
letter Y is printed upside-down and 
an invader rushes out, drags the 
offending Y off the screen, and re- 
turns with a right-side-up Y as a 
replacement. In Pac-Man, each mon- 
ster is given a slightly humorous 
name. Each of these ploys helps the 
player to become more involved in 
the world of the game. 

In developing Rat and Dragon, 1 
spent considerable time on the in- 
structions—not in programming 
them, which was easy, but in writing 
them, laying them out on the screen, 
and making sure of their clarity. The 
result of this work is a feeling of high 


680A HUEDB ARAC HUEDOG 
OCES HOTABZ 13 PDL 
ӨС90 PLTCH @CEB PLTDB2 
ӨС4Б PLTRAT СБС PLTRT2 
@BFF PLTSCRN ЕВ1Е PRERD 
Sede RHNDOH ӨЗ2Р RAT 
ӘБЕН RGPRHT авес RGPRMT 1 
BBFS RGPRNTS BASS RNOAG 
BAAS RNONG) ORES RMONG2 

BE RTA Oc RTY 
GB2E SCORER GLER SCOTAB 
FB39 FBdB SETHND 
COSO SPKR ӘБев SUBATOR 
ONGI TARGETS BAGF TARGETS 
BF4C TDGG601 15 TEMP1 

1& TEHP4 FGF THSC 
ӨВ18 TIMER] @Б2е TIMER? 
@С08 ТІНТӨВ СРЕ TITLE 
BF39 TTHOLIT сазе TXTCLR 
FC22 "тав FCH8 WAIT 

Q4 SECS 85 LOG 

64 BGCLK ән DGH 

BC RIY дп DGCNT 

OE CHA ӨР СНУ 

11 НЕНТ 12 CHICNT 

16 TEHPZ 17 TEMPS 

21 HNÜHOTH 24 CH 

4E РМО SB D61 

ЭВ ESC Aa BLNK 
9652 CHKETN 5683 SETOGKY 
O92F RAT 990 ЕНЕТІН 
eSn? ENDGHEZ @SHF EMOGHES 
GgD? MUECH3 930H HUEDO 
£612 HUEDG4 0R13 HUEDGS 
GAE HUEDGS BAS? TARGET 
GAFOD TARGETS GATE DELAY 
CASS RNDMS GAAS RMONGI 
@AD? HPiz5 GAE4 CLICK 
062° TIHER2 852A TIMERS 
abet. ADDATOR 6675 SUBRTOR 
0830 SLOPRTG OBAS SLOPRT 
OBED 1 QELS REPRHTZ 
ӨВЕ2 RGPRNTS BFS RGFRHTE 
BCID CLRTOS @C2i CLRLHE 
@C46 PLTRAT осы. PLIRTZ 
ACAD FLTCH ӘГЕВ PLTDG 
@CO8 TIHTAS @CDC CLRTRB 
OCEA SCOTAS @CFE TITLE 
QFS9 TIMOUT @F4C TDOGOT 
BFPO TPUSH сера KBD 
C656 TXTCLR (853 MIXSET 
F866 PLOT FBiE PREAD 
ЕВРО UIDOUT FC22 TAB 


quality from the very start of the pro- 
gram, 1 even wrote a special routine 
to print the instructions slowly, letter 
by letter. Experienced players can 
bypass the instructions by pushing 
the paddle button to start play. 

Lots of colors and fantastic details 
in your characters are not always 
necessary, If you try for a realistic 
look but can’t quite bring it off, your 
game may suffer, Most game players 
accept a simple representation of the 
game's idea as believable. Space In- 
vaders sold worldwide in its original 
one-color version. Pac-Man, for all 
its bright colors, gets by with very 
simple monsters and an even simpler 
Pac-Man, In both games the basic 
idea, the complications, and other 
small touches, not the details of the 
animation, make the illusion believ- 
able. 


SOFTSPOOL* 


The Software Spoder Program for the [BM РС" 


a Spools data (o printer Іп background while 
axeculing any program 

«M5008 70 and 1.1 compalibig 

а Easy (о ugze—ícan ba invoked automatically 
at power-up) 

* Operation transparent 10 user 

+ Program execution no lange: linked 10 
printer spead 

* ӛрсо! bulter sizes user modiliably 

» Requirea minimum 48K widisk 

+ Greatly increases productivity 

* Ideal for business ûr sofiware development 

* Requiras NO additional hardware 

a 30 Day money beck guarantee 


Price 540.95" * (includes disk & documentation} 

Doarer and Distributor Prices on Request 
FOR ORDERS CALL-— (617) 882-0355 

ОН SEND CHECK ТО: 

Rickerdata 

Р.О. BOX 288 

Burlington, MA 01803 

* Registered Trademark Rickerdata 

“ Ragistered Тгайатак 1ВМ 

*' Mass. Aesidenis add 5% Sales Так 


MC and VIBA 
accepted 


Circle 395 on inquiry card. 


Maxell Floppy Disks 
The Mini-Disks 


Deaier inquiries 
invited COD's 
accepted. Call 

FREE (800) 235-4137 


PACIFIC EXCHANGES 
100 Foothill Bd San Luis 
San Luts Obispo, CA 93401 
{п Cal call "n 492-5935 о: 
[805454 3-03 


Circle 344 on inquiry card. 


ANNOUNCING. . . 


An affordable, commercial-quality 
Signature Analyzer. 
Signature anulya f on exacting miero 
resor iruuhtéshootitg ino! The мТІСІМ pri» 
vides uitduatry-compatibis simatures аг a third 
of the price. 


The N.W.A. Inc. «ТЮ will perform Signature 
Analysis on шом microprocessi-based systema 
and projecia, Stable sigoslures al up іс 8 MHz, 
more than sufficient. for al 8 and most 16 hit 
Microprocessors. 

Also avaliable fmplempntng нате Anglis, a 
lechnícs) manus] providing all the details 
necessary iù implement Signature Analysis an 
any niieropracessot based dexign 

Manual provided with each «71000, or available 
separalely 


pT I OFF srera uveitis a 3278, 00 
Implementing SAL s o ЯН 


N.W.S. Inc. 
Р.О, Bax 52 
Westminster, МІЗ 21567 
(3011 875-4054 
(301) 828-482 
Пете iil атй 


Circle 316 on inquiry card, 
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The screen display serves a dual 
function, Like the timing, it should be 
subtle enough not to detract from the 
believability of the illusion and suffi- 
ciently exciting to make people look- 
ing over the shoulder of the player 
want to play. 

іп Rat and Dragon the display is 
very simple: a colored background 
(the color indicates how much time 
remains), colored squares for the rat 
and the cheese, and two flashing 


dragons, one red and one green. The 
program handles all the animation, 
except that of the dragons, by plot- 
ting the new location before erasing 
the old one to achieve continuity of 
movement, The program also avoids 
screen flicker by erasing and replot- 
ting the rat and cheese only if move- 
ment occurs, The dragons are replot- 
ted fully every time, alternating be- 
tween shades of red or green, to get 
the flashing effect. 


5/4" WINCHESTER SUBSYSTEMS 


Far 2-80 bosed micros which uilllze iha CP/M operating system  . 


CCS APPLE (with CP/M) ZENITHIHEATH МОРТНЅТАР 
GODBOUT ХЕРОХ 800 АМҮ 2-80 5-100 SYSTEM 
ALSPA 78580 MOD I 
OSBORNE 


All units are dellvered completely assembled and tested. with drive, controller, 
case, power supply, cabling, 2-80 interface ond oll requisite software. A few features: 


THE 2-60 INTERFACE: 
» Supporis vectored Interrupts 


€ Plugs direcily into the 2-80 socket on the host CPU (requires no special buss) 


» Allows for DMA operation (if you already have a DMA system) 
» Suppods MP/M, OASIS and other operafing systems (with addi- 


tonal software) 
OUR SOFTWARE. 


® Writtan in 2-80 assembly language 
p- 


Automatically configuras virtually any existing version 


23 CP/M fo tha hard disk subsystem 


d 
m includes SOURCE CODE “УМ, 
һ- Requires less thon 2k of overhead memory am 
ә Enables fhe user to read or write a б4К file jn tess than Жей : 
four ТЕ" Ve с 
| JP e? ne 
FULL SIX-MONTH WARRANTY! Aor СО E ears OO as 
Delaer Inquiries ore more Ihon welcome N к PON Cave Р 
о الہ‎ 00340 
са and МР/М oma tege v vodemarks 3 ol Digit Becr: GASS zd eO «e? ens дед agr 
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Circle 275 on Inquiry card. 


Perhaps nothing is more frustrating 
to game players than to have a pro- 
gram end because they hit a key acci- 
dentally. The Rat and Dragon pro- 
gram can be stopped only by hitting 
the Reset or Escape keys. Another 
nice feature of the program is that it 
ensures variation in the game by 
using a different series of random 
numbers (affecting the placement of 
the cheese) for each play. 

Such distinctive features are often 
overlooked because all the designer's 
effort is directed to other aspects of 
the game. These details, however, 
seem to make the difference between 
a popular game and one that gathers 
dust on the shelf. 


Summary 

When you decide to take a trip, it 
helps to have a good idea of where 
you're going. This is also true when 
you design a computer game; there's 
room for experimentation and detour 
along the way, but you must have a 
destination in mind. 

The basic game framework starts 
with your idea stated as a simple goal 
with simpler objectives. Add com- 
plications only as necessary to keep 
the game exciting, but remember that 
some complications are needed to 
keep the players' interest. 

Smooth play is crucial to the suc- 
cess of your game. Timing both deter- 
mines the smoothness of play and 
maintains the illusion of the game. 
Your programming effort is better 
spent in making the game play 
smoothly and adding well-planned 
complications than in prettying up 
the animation, for while it is the 
screen display that attracts new 
players, it is the overall quality of the 
game design and implementation that 
brings the players back. ш 


The author has offered to make 
copies of his program available to 
BYTE readers for $8, Send a blank disk 
and a self-addressed stamped envelope 
fo: 


Truck Smith 
1520 Fairgreen 
Fullerton, CA 92633 


UPS Dellvered 


e 110 cps bi-directional, logic-seeking 
е Single pass correspondance quality print 
e 10, 12, & 16 срі with extended mode (24 x 9 dpi) 


@ 84 x 84 dpi Dotplot graphics; 1/48" line space 


` Okidata Printers С. Itoh Printers 


MICROLINE 89A ........ 439% 


MLBQA TRACTOR ....... . 59% 
MICROLINE 83A ..,..... 1694» 
OKIGRAPH ВОМ......... 
MICROLINE B4 Parallel 

900 cps.. Т. 
MICROUNE 84 RS- 232C 
900 cps. ..... 


1044 
‚ 1169" 


#91409 


Anadex Printers 


DP-9500A ....... 
DP-9510A ......... x 
DP-9690A .......... 


Brother Printers 


DAISYWRITER 2000 .... 1089% 


TRACTOR ........... “gu 


IDS Printers 


PRISM 80 W/4-colors, Sprint 
Mode, Dot Plot, & Cut 

Sheet Guide.......... 1399" 
PRISM 80 w/o color . 11174% 


PRISM 132  W/ 4-colors, Sprint 
Mode, Dot Plot, & Cut 

Sheet Guide.......... 4699" 
PRISM 132 w/o color, 1254" 


TEC Printers 


ОМР85................ 469% 

The generic version of NEC & 
Prowriter printers. Features 120 
cps, bi-directional, logic-seeking, 
1.3K buffer. 5 fonts, 8 sizes on 
9x9 matrix, w/proportional print, 
true descenders, & Greek/Math 
font 160 x 144 dots/ inch HiRes 
graphics matrix, 1/144" line feed. 
Friction & tractor standard, rear 
paper path. 


C. ITOH PROWRITER . . 54999 
CITOH PROWRITER 

Parallel & RS-939C  . 6144 
C. ITOH PROWRITER9 . %34% 
CITOH PROWRITER 2 

Parallel & RS-232C 97944 


C. ITOH F-10/40 STARWRITER 
Parallel 40 cps... .. 114999 
C. ITOH Ғ-10/55 PRINTMASTER 


Parallel, 55 cps ‚ 11799 
F-10 TRACTOR , 1289" 
NEC Prin nters 
МЕС PC 8093А-С 5099 
МЕС 3530 (35cps). 18099 
NEC 7730 (55 cps) .. 12579% 
Centronics Printers 
CENTRONICS 129-1 . 979% 
CENTRONICS 359 | 116169 
CENTRONICS 353 . . 9974" 
CENTRONICS 7394. . 659^ 
$m сазна 
SMITH CORONA TP-1... 159988 

Specify 10 or 12 cpi 
_ Specify Parallel or RS-232C —— 
Call For Prices 
On QUME & DIABLO Daisywheels. 


QUANTEX, DATASOUTH, DIP, 
MP, & other printers available 


Hayes Smartmodem 


HAYES SMARTMODEM... "229% 
HAYES 1200 BAUD 


SMARTMODEM ......... 574% 
MODEMS 
SIGNALMAN MARK | ,..,. 1899 
NOVATION AUTO CAT .. 1224" 

NOVATION 1900 BAUD 
AUTO САТ. ....,....... 569м 


USI Pi Series 


РЕЗ (19" AMBER) . .. 499" 

Р-4 (9” AMBER)... ...,. 469" 
20 MHz bandwidth, 1000-line-at- 
center resolution, 80 columns by 
94 lines—the USI Pi-3 with amber 
screen redefines Quality. Amber 
makes any display easter to read all 
day, every day. Used by THE 
BOTTOM LINE's president, the 
USI P-3 Amber Monitor comes with 
his personal recommendation. 


US! P1 (9° Green) ..... 164" 
US! Pi? (12* Green) ..., "174" 
Amdek Monitors 
AMDEK 3006 (12") .... "79% 
AMDEK Color | (12").... 379" 

AMDEK Color Іі (19”) 
High Resolution RGB... 1799" 
AMDEK Color Ill (RGB) . . agg" 


Electrohome " 


1309-1 (12° RGB) ...... #29" 


1302-2 (12° Hi res RGB). 799% 


IBM РС Upgra 


Quadra 


QUADBOARD 

Memory іп 64K blocks (up to 
956K), a centronics-compatible 
parallel I/O with hardware to an 
external port, an asynchronous 
RS-939C communications port 
(DB-95 male external), and a 
clock/ calendar with on-board 
battery—al! of this on one 
QUADBOARD. Exceptional quality 
& design leaving remaining IBM PC 
slots free for other applications 


ФАК QUADBOARD ...,.. 839% 

128K QUADBOARD .,... 539% 

199K QUADBOARD ..... %99% 

956K QUADBOARD ,,... 719% 

64K MEMORY CHIPS 

(PKG. 9) .......... 2.2... OM 
QuCeS Inc. 


Big Blue for the JBM PC features 
a Z80 microprocessor running at 
5.5 MHz, 64K memory, a cen- 
tronics-compatibie parallel 
port, the RS-939C port, an 
on-board calendar/clock, & а 
hard disk interface. 

БІСБШЕ,,............ 519% 


QuCeS Hard Disk subsystems for 
the IBM PC. 


6mB HARD DISK ....... 2154" 
19mB HARD ІЯ5К..,, . 94799" 
24mB HARD [Я5К...... 3699" 
Xedex 
BABY BLUE ....... vere 5399" 
MicroSoft 
64K RAMcard.......... 74 
64K MEMORY CHIPS 
(PKG. 9) ..... ааа 999 
Maynard Electronics 
FLOPPY DISK 
CONTROLLER .......... "189 
Tandon Drives 
40 TRACK, 5S ,......... og ag m 
40 TRACK, DS ..... de. 1319" 
IBM PC Software 


We carry a full line of IBM PC 
Software. Ask about our Software 
Society discounts. 


Orders & Information: CALL (603)-673-8857 


Orders Only: CALL (800)-343-0726 


No Hidden Charges 


No surcharge for credit cards—No charge for 
UPS shipping—Stock shipments next day 

All equipment shipped factory fresh with 
manufacturer's warranty—We accept CODs 
Open PO's not accepted—$50 minimum 
order—No foreign orders accepted 


Prices subject to change —ca for quotes 


VISA 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


Aoitialize 
TOR 


PRINTER 
DFF DN 


PAUSE MENU 


PAPEH 
FEED 


BREAK 
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MICRO CASSETTE DRIVE 
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WITH AN RS-232C 
INTERFACE 


WITH AN RS-232C | $ ДЕЕР қ 
INTERFACE Lo М ie = 2 
пишини ш ии Уй | 


Both of these fully-populated memory Е 
boards include parity checking and 
a standard RS-232C interlace. They 
are compatible with all ІВМ sottware. 
You can expect these boards to С 
meet the highest standards of 
design and manufacturing quality E 
available — at any price. We are 
proud to guarantee them fully for 
a period of two years. 


We guarantee everyihing we sell for 30 days — по returns after 30 days == software 
will be tepiaced tree but all other soltware returns ara sutyect to 15% restocking tee and 
must be accomparued by АМА sup No returns ап game software, unless defective 

We accept VISA and MasterCard on all orders. COD orders up to 5300 

Shipping charges 53 for ай ргеракі orders асіша! shipping charges for mon- ргераиіѕ 3 
tor COD orders under 25105 (55 lor over) plus a $4 surcharge. add 15% for foreign. FPO 
and APO orders Cati add 6% sales lax LA County add 64% 

Prices quoted are tor stock on hand and are sutiect to change without notice 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


An Introduction to 


the Human Applications 
Standard Computer Interface 
Part 2: Implementing the HASCI Concept 


The details of an easy-to-use, consumer-quality 
computer console are discussed. 


Will personal computers ever be 
as common as typewriters or automo- 
biles? We learned last month that for 
the computer to evolye into a con- 
sumer product it must be both useful 
and usable: that is, it must be capable 
of improving the general quality of 
life and be convenient and easy to use. 

The Human Applications Standard 
Computer Interface (HASCI) was de- 
signed to meet these requirements. 
Part 1 of this two-part article ex- 
plained the theory and principles be- 
hind the development of the HASCI 
interface, This month I'll describe 
specific details of the interface, start- 
ing with a common feature of easy- 
to-use computer systems—the menu. 


All patents, copyrights, etc. are the property 
of the Rising Star Foundation, a nonprofit 
research corporation. For further information 
contact the Rising Star Foundation, 24050 
Madison 5t., Suite 113, Torrance, CA 90505. 


Copyright © 1982 by Rising Star Industries. 
All righis reserved, 


Chris Rutkowski 
Rising Star Industries 
24050 Madison St., Sulte 113 
Torrance, CÀ 90505 


Menus present an exceptionally 
easy way of introducing the new- 
comer to the operation of a system. 
They tend to fail, however, on two 
points: first, some designers create 
unwieldy menus by trying to throw in 
everything but the kitchen sink; sec- 
ond, they provide no alternative for 
experienced users who eventually 
learn the menus cold and find it ir- 
ritating to have to wait for each menu 
to appear. 

In the HASCI scheme, the problem 
of cumbersome menus is eliminated 
by treating the entire computer sys- 
tem as a series of interconnected 
choices in an inverted tree of deci- 
sions. Each branch of the tree repre- 
sents a possible function that the 
computer can perform for you. Also, 
in virtually all cases, the number of 
choices in a menu is kept below eight. 
This number of choices has proven to 
be a perceptual limit for understand- 
ability. 

The problem of menus that make 
you wait is solved by allowing you to 
input menu selections as fast as you 


can make them; thus, the tedium of 
sitting through long, familiar menus 
is entirely eliminated. 


The Choices 

When dealing with HASCI, as with 
any computer system, your first 
choice is whether or not you want to 
use the computer. If you do, you 
must of course turn the machine on. 
When power is first applied, the sys- 
tem comes up automatically as a 
word processor—you needn't access 
the operating system. 

Figure 2 illustrates the controls of 
the HASCI keyboard, which are 
divided into seven main groups of 
keys. Of these, the following three 
groups are typical of many contem- 
porary keyboards in their configura- 
tion and layout: 


etyping keys 
a editing and cursor-movement keys 
ethe numeric keypad 


The remaining four groups take the 


November 1982 © BYTE Publications Inc 379 


реба. Contrais 


Fite Control 


1 
چ | 
? 


Аррцелпцойяа 


ға 
Р 


Tieautyurs 


Figure 2: The HASCI keyboard is a link between the user as intellect and the computer as tool, The interface of a computer is essen- 
tially the "handle" of the tool. All controls are clearly labeled so that the average person can correctly guess their intended functions. 


place of programmable-function keys 
(which have always had such clever 
names as FI, F2, ЕЗ, and so оп). 
These groups give you access to the 
most essential functions of the sys- 
tem: 


esystem controls 
efile controls 
s application controls 


etypestyle controls 


Each of these four groups is clearly 
labeled on the keyboard itself. In 
contrast, the first three groups are 
self-explanatory and are not labeled. 

This arrangement of the keyboard 
provides the first menu level of the 
system: you choose the group whose 
function title (or self-evident applica- 
tion) most closely matches your 
needs, 

People should be able to guess 
which group, and which key within 
each group, performs any given func- 
tion. The titles of the groups and the 
individual keys on the HASCI key- 
board have been chosen to facilitate 
this capability. (The keyboard has 
been tested on a large number of peo- 
ple unfamiliar with computers; vir- 
tually everyone was able to correctly 
guess the intended function of each 
key the first time.) In addition, after 
selecting any given key, the effect on 
the system is immediately obvious. 
And, if all else fails, the HASCI sys- 
tem has a Help key. Thus the HASCI 
system is nearly manual-independent. 

The second menu level involves 
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choosing an individual key from 
among the seven groups on the key- 
board. As mentioned before, the keys 
of the first three groups are already 
fairly familiar. Of greater interest are 
the individual keys of the four func- 
tion contro) groups. 


The System Controls 

The four system controls affect the 
execution of a system program al- 
ready in progress: 


Stop takes the place of more usual 
Pause and Break keys. When pressed, 
it effectively halts system execution 
and asks if you wish to stop or con- 
tinue, 

Help provides you with specific in- 
formation relating to the nature of the 
choices available at any point in the 
decision tree. Your options are ex- 
plained in some detail, Additionally, 
you may access information about 
any specific function. 

Copydisk lets you do just that: 
сору а disk. (We didn't use a Backup 
key because inexperienced computer 
users expected Backup to make the 
machine go backward.) Although 
Copydisk is a fundamentally neces- 
sary function in апу floppy-disk- 
based system, this key might not be 
used in other implementations of 
HASCI. 

Undo is an "undecide" key. At any 
point, virtually any decision can be 
undone with this key. It protects you 
from accidental deletions and also 
allows you to skip rapidly back up a 
menu tree. 


The File Controls 

File controls allow you to easily 
manipulate your files (í.e,, the places 
where your documents are kept): 


Store places a document you've 
created into the mass storage files. 

Retrieve is the complement of 
Store. It allows you to procure a 
specific document for further symbol 
manipulation. 

Print allows you to print the con- 
tents of any document on the system 
printer. Numerous print-time options 
are provided. 

Index may be the most novel and 
useful key on the machine. It displays 
an index of all files in the system. Ail 
files are filed by date and time or se- 
quence of creation, This information 
is automatically assigned by the sys- 
tem. The name of the file or index ref- 
erence is requested by the computer 
in response to the Store command; 
you may specify a reference of up to 
eight words in length, When Index is 
pressed, you are offered three 
choices. You may view the index 
(1) sequentially by date and time of 
creation; (2) alphabetically by index 
reference; or (3) alphabetically cross- 
indexed, with every word in each 
reference cross-referenced to every 
other word. (This is exactly what 
most people wish they could do with 
their manual systems.) 

Mail accesses a complete elec- 
tronic-mail system such as the 
Valdocs system, which implements 
the HASCI system on the soon-to-be- 
released Epson ОХ-10 microcom- 


The RAM67 


Our RAM67 static RAM offers low power for 
cool operation and high reliability, Ir is the 
first 5100 memory of its size to offer battery 
back up. The RAM67 will run without wait- 
states with any present S100 bus CPU, 


Advanced static RAM67 features: 


Û Low power CMOS RAM 

Г) 100 ns access time 

Û No wait states with our 10 MHz 
Lightning One" 

L18/16 bit operation 

Û Phantom disable 

ГІ Battery back up option 

ІГ you need high performance and high relia- 

bility at an affordable price, the RAM67 is the 

memory for you. 

128K RAM .,..........-......$1495.09 

Battery back-up option ........... $100.00 


The Lightning One 


The Lightning One is the fastest 5100 CPU 


board presently available. The 8086 processor 
with its rwa co-processors, the 8087 and 8089, 
provide exceptional data manipulation, nu- 
meric processing and 1/0 handling capability. 


The Lightning One features: 


Û 8086 or 8088 16 bit processor 

[14,5,8, or 10 MHz jumper selectable 
Поп 

Û Optional 8087 and 8089 co-processors 

CI Onboard monitor with diagnostics 

Г] 9 vectored interrupts expandable to 65 


When you need minicomputer performance 
at micro-computer prices, the Lightning One 
should be your choice. Benchmarks available, 
Prices start аї............. үс $395.00 


Other LDP Products 


In addition to the RAM67 and Lightning One, 
Lomas Data Products offers the following fine 
products: 


D HAZITALL System Support 

2 serial ports, 2 parallel ports, clock/calendar, 
9511 or 9512 math support (option), hard disk 
controller host interface ..... A & T, $325.00 


O LDP72 Floppy Disk Controller 

Single or double density operation, single or 
double sided disks, controls both 8” and 5747 
floppy drives, digital data separator for adjust- 
ment free reliable operation .. ........... 
22.2. А & T, 5274.95 


LJ Áo deo oar € n om wo + m ow o» 


For 16 bit computing on the 5100 bus, 
corre to the leader... 


O LDPI28/256K Dynamic RAM 

An advanced dynamic RAM with static like 

performance. An ideal choice for large mem- 

ory configurations where cost is an important 

consideration. No DMA, or reset restrictions 
ey A T 128K $795.00, 256K $1395.00 


Cl LDPS88 8088 CPU Board 

Ideal for inexpensive systems requiring the pro- 
cessing power of a 16 bit instruction set. The 
LDP88 has up to 8K of on-board EPROM, ІК 
bytes of RAM, 1 serial RS232 port, 9 vectored 
interrupts, 5 MHz operation. Useable as a single 


board 8088 processor ....... A & Т, 5349.95 
Software Available 

ГІСР/М-86" 

Full track buffered BIOS, memory disk support, 

double density format ........ 2... 9000.0 

ГІ MP/M-86* 


Full MP/M-85 implementation, hard disk and 
floppy disk support, plus memory drive. 1, 2 and 
5 user configurations. 

Û MS-DOS* 

The IBM Personal Computer uw к= 
includes macro assembler .......... 5250.00 
[1 Other software: 

BASIC86, BASCOM86, FORTRANS6, С, 
FORTH. 


*CTNM-BE Gr MP/M-BG mademark of Бота! Research. 
“MS-DOS inadonark of Айгиз. 
ілейік One trademark of Lomas Dara Praduas, luc. 


Dealer and O.E.M. inquiries invited. 


LOMAS DATA PRODUCTS, INC. 
729 Farm Road, Marlboro, Massachusetts 01752 ГІ Telephone: 617-481-2822 


Circle 251 on inquiry card. 
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puter. This system supports a modem 
and will probably support a local- 
area network as well. 


The Applications Keys 

The applications keys cover the en- 
tire family of symbol processors. If 
you recall from Part 1, a computer is 
basically a symbol manipulator, and 
there are four kinds of symbols that 
we need to manipulate: words and 
letters, numbers, graphic symbols, 
and the temporal relationships among 
these symbols (time). 

The manipulation of words is ac- 
complished with the typing keys and 
is essentially self-evident. Of the four 
keys in this group, three are dedicated 
to the remaining symbol types. These 
keys are labeled Calc (for calculator), 
Draw (for graphics utilities), and 
Sched (for schedule). 

The nature of each of these pro- 
grams is flexible: while a four- 
function calculator may be enough 
for me, you may require a sophisti- 
cated scientific processor, and a 
spreadsheet calculator may be ideal 


for someone else. Likewise, some 
people have simple appointment- 
scheduling needs while others require 
complicated systems such as the Per- 
formance Evaluation Review Tech- 
nique (PERT) or the Critical-Path 
Method (CPM). The same is true for 
the Draw utility. Thus, no standard 


We didn't use a 
Backup key because 
inexperienced 
computer users 
expected it to 
make the machine 
go backward. 


exists for these Functions, However, 
HASCI standardizes the means by 
which one enters and departs from 
any symbol processor, 

You switch from one application 
type to another by pressing the ap- 
propriate key. On larger systems 
these keys would have indicator 


lights to show when they were se- 
lected. The selection would also be 
clearly indicated on the screen. 

The fourth key of this group is 
labeled Menu. As you might guess, it 
is the garbage can; everything else is 
found there: languages, utilities, all 
the stuff that normally clutters up a 
directory listing. Ideally, any pro- 
grams resident on the particular oper- 
ating system that had not been con- 
verted to use the functions and pro- 
tocols of HASCI would appear under 
Menu. In other words, a HASCI sys- 
tem running over CP/M should be 
capable of running any standard 
CP/M software. The same would be 
true for a system running Unix or any 
other operating system. 


The Typestyle Keys 

You can alter the symbol type style 
displayed on the screen in alphanu- 
merics by using one of the four type- 
style control keys: Italic, Bold, Size, 
and Style. 

The Italic and Bold keys operate 
immediately. If either key is pressed 


Apple users. THE SOURCE 


services and much more. 
An optional 260-page 


Buy our $89 Transend state-of-the-art data 
communications software and membership in 
THE SOURCE, AMERICA’S INFORMATION 
UTILITY*M, ig included. This combination 
allows you to easily access one of the world's 
largest information services for up-to-the- 
minute news and sports, stock prices, travel 


Source User's 
Manual із available for 519.95. Your dealer has 
complete details. Call 800-227-2400, ext. 912 (in Calif. 800-772-2666, 


ext. 912) for the name of your local Transend dealer, 


a subsidiary of The 
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Apple із к trademark of Apple Computer Inc, 


THE SOURCE and AMERICA'S INFORMATION UTILITY are service marka af Source Teiscomputing 
Reader's Digest Association ты 


and TRANSEND. Together for 
the first time 


The Transformation People. 


r pe Lares er nd ug a pae 
n Driv i 98131 
Же өн” // dii енсін іа. 
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In business,the less pressure the better. 


Other cassette recorders start at the touch __ 
of a button. 


The new Sony ТСМ-1 starts with the 
touch of a finger. Or a feather. 

Because this new Sony is the world's d 
first 3-volt standard-size cassette re- -=j 
corder with electronic controls. | 

The TCM-7 becomes an extension 

Instant Edit lets you make instant 
corrections. 


of your mind as each supersensitive 
Cue and Review lets you effortlessly find 


r Б. 
— 


SONT E 


control responds instantly to your 
needs. 

Recording is one-touch fast. Á 
counter-inertial flywheel keeps 
the tape speed constant. 


the spot you're looking for. 
A special mode-lock switch prevents the 
‚ feather-touch controls from being ассі- 
dentally activated. 

And the built-in microphone is so sen- 
sitive you can whisper your dictation, or 
record a meeting from the other end of 
the table. 

At Sony, we know there's enough pres- 
sure just keeping the wheels of business 
moving. The TCM-7 is designed to 
keep them moving as srnoothly as 
possible. 


D SONY: 
| -a THE ONE AND ONLY 


Circle 419 on Inquiry card. 
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WESTICO — The Softv 


| 


When it comes to providing quality 
programs for serious microcomputer 
users — come to Westico. And you'll 
find more than quality software. 
You'll find instant response. In most 
cases, your order will be shipped 
within 24 hours. You'll also find the 
technical expertise on staff when 
you need help. For language proc- 
essors and lots more, it's Westico. 
Here's just a sample of the more 
than 150 quality programs currently 
in stock: 

of — Powerful application 
programming language for micro- 
computers. Implements on a micro 
the ANS Subset G language for 
minicomputers. Includes native 
code compiler, LINK-80 linkage 
editor, LIB-80 subroutine library 
manager. PLILIB run-time IIbrary and 
RMAC relocatable macro assembler. 
5475/535. LINK-80 and RMAC also 
available separately, 
57-80" — Efficient B-tree key Indexed 
access method for PL/I-80. Features 
key length to 63 bytes, unique or 
duplicate keys, and data records to 
4096 bytes, Datasets can be spread 
over 8 files for a total of 64 mega- 
bytes. 5200/530. 


i — Extremely fast interpreter 


features double precision floating 
point math, 40 character variable 
names, CHAIN/COMMON, random 
and sequential files, EDIT, CALL with 
parameters and an overlay tech- 
nique. $350/—. 
| 7— Compatible 

with BASIC-80. Produces extremely 
efficient, optimized 8080/7280 
machine code. Includes macro 
assembler, linkage editor and sub- 
routine library manager. Compiled 
programs can be linked with FOR- 
TRAN-80, COBOL-80, and assembly 
language programs. $395/—. 
CBASIC'" — BASIC language 
compiler/interpreter for develop- 
ment of financial and business appli- 
cation programs. System $120/$20. 

—855—Implementafion of 
CBASIC for CP/M-B6. INT files com- 
patible with CBASIC and supports 
128K main memory. Requires 
CP/M-86 or MP/M-86. 5325/530. 


I — Native code 8080 com- 
piler of CBASIC language. Offers ail 
of the features of CBASIC plus the 
speed and versatility of a compiler. 
Includes linkage editor which can 
create overlay modules. Supports 
CP/M and MP/M Il, 5500/5930. 

| ^o —Includes full ANS! 
standard X3.9 except COMPLEX 
data type. $500/—. 

'— Friendly overlay linkage 
editor for creating COM files from 
Microsoft compatible REL files. Con- 
structs programs that use all avail- 
able mernory including that used 
by LYNX itself. Program size can be 
Increased at least 9K without using 
the overlay feature. The overlay 
option is vital to programs larger 
than available memory. Easy to use 
with BATCH and HELP commands. 
$250/$25. 


IIPROCESSORS 


ECAI N — Compiler produces 
8080/Z80 code. Standard REL Ше 
can be linked with other languages. 
Includes linker, debugger disassem- 
bler and special Speed Program- 
ming Package with editor and 
Pascal syntax checker. $475/530. 


| — Complies with ANSI 
Level 1 requirements and most useful 
features of Level 2. SCREEN SECTION 
for definition of CRTs. $750/—. 

— Family of microprocessor 
Cross-assemblers. Designed to run on 
8080/7280 based microcomputers 
under a CP/M-like operating system. 
Support for Motorola 6800, 6801, 
6803, 6805, 5809; RCA 1802: COP400; 
Intel 8048, 8051; MOS 6502. 5200/525. 

— Translates Intel 8080 
assembly language source code 
into optimized intel 8086 source 
code. $150/810. 


The Westico 24-Hour Computer Hotline [203] 853-0816 
[300 baud) for detailed information and quick 


access ordering. , 


ө Westico has more than 150 programs 
for professionals and businesses that use 
a wide variety of microcomputers includ- 
ing: TRS-80 Model Il, Apple, Vector 
Graphic. Cromemco. North Star, Micro- 
polis, Ohio Scientific. Altos, Dynabyte, 
ІВМ, intertec, Xerox, Zenith, Northam 
Telecom, AVL Eagie ond more. We're 
working hard to be your software 
company. 


4 Ways to order 
Westico, Inc., 25 Van Zant Street, 
Norwalk, CT 06855. 
(203) 853-6880. 
643-788 
our 24-hour computer (300 
baud) (203) 853-0816. 
COD, MasterCard and VISA accepted. 


Prices do not include shipping and are 
subiect to change. іп CT add 7% sales 
tox. All sales final. 


Manual price may be credited toward 
purchasa of software. 


Dealer inquiries invited. 
WES-43 
Copyright & 1982 Westico, Inc. 


25 Van Zant Street * Norwalk, Connecticul 06855 


(203) 853.6880 * Telex 643-788 
Circla 479 on inquiry card. 


Then, idea begat idea begat idea, leading up to a point where 
the architecture ceases to change. This phenomenon | call 
architectural stabilization. 

In the period following architectural stabilization, the design 
effort and creativity that were previously engaged in the ran- 
dom creation of architectures now change targets and are 
engaged in the refinement of the design elements that com- 
prise this Stabilized Architecture. 

The preceding point is quite crucial: a stabilized architec- 
ture ends the game of "random invention" and redirects this 
tremendous energy source to a better focused goal: the im- 
provement of the design elements. 


"What file would you like me to print?" 


(С)иггегі file in memory 


(Other 
UNDO to resume editing 


Figure 3: The HASCI screen is divided into three parts: (1) the document window, 
which contains the document being observed or manipulated, (2) the interaction win- 
dow, wherein the system and the user exchange information and requests (here the 
system is showing the first menu after the PRINT button is pressed), and (3) the prompt 


window, wherein the system can place reminders about basic functions. 


while typing, all subsequent text 
entered will assume that type style. 
Pressing the key again reverts to the 
previous type style. The Size and 
Style keys access menus that allow 
you to select from whatever choices 
are supported by the terminal and 
printer used. In regard to Style, a 
machine must have at least one font: 
however, two (one serif and one sans- 
serif font) would be desirable. 


The Third Menu Level 

The third menu level occurs after a 
function has been selected by pressing 
its key, In some cases, there is no 
third level: the functions act im- 
mediately. Examples include the cur- 
sor keys and the Italic and Undo 
keys. Other keys may have one or 
more levels of menu existing beyond 
the keyboard. These levels are in- 
dicated on the display screen. 


Screen Standardization 

The screen layout should be essen- 
tially identical from menu to menu 
and present all necessary information 
in an easy-to-understand manner. 
The HASCI screen (see figure 3) is 


divided into three windows, each of 
which contains a specific type of in- 
formation. 

The document window contains 
the main document, which holds the 
symbols under inspection or manipu- 
lation. When the machine is first 
powered up, the display resembles 
that of a word processor—the docu- 
ment window fills the screen. 

The document window may con- 
tain visual devices to simplify the 
manipulation of the symbol type in 
question. In the case of a word pro- 
cessor, this window contains a ruler 
line, which marks column positions, 
shows current column position, 
shows tab settings, and so forth. The 
window also contains a status line 
showing the name of the document 
under inspection along with more 
mundane iterns such as date and time. 

When you're browsing through a 
file, examining a directory, or per- 
forming some similar task where you 
may wish to select from among many 
choices, the document being exam- 
ined for these choices (for example, 
an index) would appear in the docu- 
ment window. If you are to make a 


it 
shouldn’t 
hurt to be 


But child abuse does hurt. And 
you can do something about 
it. Below are a few sugges- 
tions. Commit yourself to one 
and help stop the hurt. 


Stop the Hurt. 


I'll show my child 
some love. (Some- 
times I forget.) 
I'd like some facts. Г) 
send this coupon in 
and request in- 
formation. 
ПІ help a troubled 
parent by being a 
ood friend. 
have a problem. I'm 
going to start talking 
about it. 
I'd like to start helping 
right now. Here's 
my donation. 


Zip 
Stop the Hurt. Write: 


Prevent Child Abuse 
% Box 2866 
Chicago, lllinois 60690 


Medion Corminas tor Prevention ot Chid Aye | 
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A Short History of the Keyboard 


Keyboards are meant to let our 
fingers do the talking, but more often 
they make us swear aloud. Every man- 
ufacturer seems to want its keyboard 
to be unmistakably different from any 
other. The only keys that seem to be 
sacred and immovable are badly placed: 
the familiar QWERTYUIOP and its 
companion rows of the alphabet. The 
Shift and Return keys occasionally 
stray, and the control keys and func- 
tion keys wander from one end of the 
keyboard to the other. Perhaps most 
puzzling of all, the placement of the 
cursor keys is not yet standardized in 
the most logical configuration, with 
the "up" key above, the "down" key 
below, the "left" key at the left, and 
the "right" key at the right. Let's hope 
that Chris Rutkowski's efforts to or- 
ganize the placement of the most 
common control functions in sensible 
groupings will be a major step toward 
standardization. 

If you think it's hard to adjust to a 
new keyboard now, though, consider the 
situation 80 to 90 years ago. The Gay 
Nineties were nightmarish for office 
temps. They would never know what 
keyboard was waiting at their next 
assignment. Oh, the QWERTYUIOP 
keyboard was around, all right, but it 
was only one among a hundred. Al- 
most every company that made a type- 
writer used a different keyboard. 
Typewriters of the time (and their top- 
row key arrangements) included the 
Crandall (ZPRCHML, the American 
(CIPFUBL), the Hall (KBFGNIA), the 
Columbia (ZKPWMCR), the Morris 
(XVGWSLZ), and so on, ad nauseam. 

Most of the early keyboards seemed 
to have totally random key arrange- 
ments, but a few designs represented 
attempts at some sort of order. Some 
keyboards put T, H, and E near one 
another, for example, on the theory 
that "the" has to be typed perhaps 
more often than any other word. 
Similarly, the World typewriter 
keyboard put A, N, and D together, 
and the Edison Mimeograph type- 
writer grouped not only A, N, and D, 
and T, H, and E, but also O and F and 
I, М, and С. 
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by Phil Lemmons 
West Coast Editor 


But there's more to a keyboard than 
how you label the keys. Keyboards in 
the 1890s differed greatly in how many 
keys they had, how many rows of 
keys, ard how the rows were ar- 
ranged. Part of the problem was that 
many keyboards still lacked a shift 
key. Today it's hard to conceive of a 
typewriter without a shift key, but the 
idea didn't occur to anyone until Byron 
A. Brooks thought of it in 1875. 

"Too complicated!" many people 
complained. 

"Too tiring for the operator!" others 
insisted. 

Such reactions prolonged the sur- 
vival of some interesting mutant key- 
boards. The Caligraph, for example, 
had a circular keyboard and no shift 
key; all the small letters were grouped 
in the center and surrounded by all the 
capital letters, with no apparent cor- 
respondence between the arrangements 
of the two sets of letters. The Imperial 
Model B had three semicircular rows of 
10 keys each, arranged in an arc con- 
vex to the typist—the central keys 
were nearest and the outer keys far- 
thest from the fingertips (apparently it 
was designed for a typist whose outer 
fingers were longer than the inner 
ones); the layout included a shift key 
and a space bar, and the top row of 
keys read ZHJAYSCPG. Compared to 
the Imperial, the Hartford keyboard 
almost seemed to make sense: it had six 
straight rows of keys, no shift key, and 
a separate key for each small and 
capital letter, with identical rows of 
keys for both cases. The Yost key- 
board, like the Imperial, had all the 
small letters arranged on the lower 
rows and all the capital letters in the 
same pattern in the upper rows; but the 
Yost had eight rows of keys instead of 
six. The Saturn keyboard had only one 
straight, very long row of keys. The 
Hammond had two semicircular rows, 
the Salter had three such rows, and the 
Kanzler had four gently arced rows. 

One keyboard of the 1890s, the 
Ideal, seemed to make more sense than 
the others. The idea behind the Ideal 
keyboard was that more than 70 per- 
cent of all English words are made up 


of the letters DHIATENSOR; there- 
fore, placing all these keys in one row 
should make typing more efficient. 
Some major companies adopted the 
Ideal keyboard, including the maker of 
the best typing machine of the day, the 
renowned Blickensderfer. (Blickens- 
derfers engineering prowess was such 
that, in 1902, it was producing an elec- 
tric typewriter that used a type wheel 
much like the modern IBM Selectric 
"golf ball" or the daisy wheel.) But the 
Ideal keyboard, despite being as sound 
as a Blickensderfer, lost out to an in- 
ferior competitor, our familiar QWER- 
TYUIOP (also known as the Universal 
keyboard). 

By 1943, when Dr. August Dvorak 
proposed a clearly superior keyboard, 
the QWERTYUIOP keyboard had 
become too deeply entrenched to be 
easily overthrown. Dvorak's idea was 
to place the five vowels under the 
fingers of the left hand and the five 
most common consonants under the 
fingers of the right. The row of keys 
that resulted was AOEUIDHTNS. 

Dvorak's keyboard is not the only 
so-called reform keyboard. The idea 
behind most of the reforms is to put the 
most common letters in easiest reach of 
the strongest fingers and to put the 
most frequenctly combined letters 
under the control of opposite hands. 
To make typing "the" faster, for exam- 
ple, a keyboard might put T on the 
right side, H on the left side, and E on 
the right side of the keyboard. Note 
that the Dvorak keyboard doesn't ar- 
range these three letters in that way, 
which only proves that Dvorak wasn't 
trying to optimize the keyboard for 
typing "the." 

Michael H. Adler, author of The 
Writing Machine (London: George 
Allen & Unwin, 1973), argues per- 
suasively far a new standard keyboard 
that puts the 10 most common letters, 
ETAONIRSHD, on a single row 
curved in such a way that each of the 
10 fingers (thumbs included) rests com- 
fortably on one of the keys. Our 
thumbs now spend most of their time 
loling on the space bar; Adler 
delegates the space bar, the shift key, 


and the carriage return to the feet, free- 
ing the thumbs for a higher destiny. 
This somewhat piano-like arrangement 
should result in much faster typing. As 
Adler points out, "After all,...a 
pianist can comfortably handle over 
1500 to 2000 keystrokes a minute (the 
equivalent of 300 to 400 words per 
minute) on a much less compact key- 
board than the one described, and 
without trying to break world speed 
records, either," 


The Battle of the Numeric Pads 

Many of today's keyboards have 
numeric keypads—groupings of keys 
separate from the main alphabetic 
grouping—to help typists enter 
numbers more quickly. The numerals 
on the main keyboard are, of course, 
laid out in a single horizontal row 
above the QWERTYUIOP row of 
letters. Using the main keyboard to 
enter most numbers requires the use of 
both hands. The numberic keypad 
makes all the numerals available to one 
hand. Besides a key for each of the 
numerals 0 through 9, numeric 
keypads have a decimal-point key, a 
“+” key, а "-” key, and an Enter key, 
but for now let's consider only the 
numerals. 

In the numeric (calculator) keypad 
the numerals are usually laid out some- 
thing like this: 


on A پد‎ 
һу чл O5 
ы OF о 


The usual keypad arrangement con- 
trasts with the telephone company's 
numeric pad for entering telephone 
numbers; 


мч А bo 
су & (л Ww 
© UO ы 


The designers of the push-button 


telephone considered апа tested 
several different arrangements of the 
10 numeric keys, including two ver- 
tical rows of five buttons, two hori- 
zontal rows of five buttons, and a 
circle. After deciding on four rows of 
three keys, why didn't the designers 
use the traditional calculator arrange- 
ment for the numerals? Because tests 
established that people entered 
numbers more quickly and accurately 
with the top-to-bottom, left-to-right 
arrangement (perhaps because we read 
things in that order). 

Designers of nonstandard keyboards 
are invited to take all these factors into 
account in their next designs. But a 
proliferation of keyboard designs 
would probably do more harm than 
good, even if most of the new designs 
represented an improvement on the 
QWERTYUIOP and calculator ar- 
rangements. 


A Solution without a Standard 
The programmable detached key- 
board, such as those on the Victor and 
Epson QX-10 microcomputers, raises a 
new possibility: because every key on 
the keyboard can be programmed and 
the keyboard is detached, there's no 
reason not to have more than one key- 
board for each computer. Just unplug 
one keyboard, plug in another, and 
load the operating system that loads 
the correct codes for the keys. This 
would mean that, on one computer, 
Harvey could type on the Dvorak key- 
board with a telephone-style numeric 
keypad, and Eloise could use the 
QWERTY layout with a calculator 
keypad, so long as the two were con- 
tent to use the system at different 
times. Each person could use or edit 
the data entered by the other; two key- 
board units would be necessary only to 
save the trouble of relocating the key 
caps. This sort of flexibility would be 
possible on many new systems if the 
manufacturers would supply utility 
programs to enable nonprogrammers 
to program the keyboard. Instead of a 
single standard keyboard, we would 
have a standard of high adaptability.u 


choice from such a document, a 
cursor will appear to indicate that a 
selection is expected. But there is 
never more than one cursor at a time 
on the screen. 

The interaction window appears 
only when the machine requires some 
discrete information or a specific 
response. It always appears below the 
document window. On an 80-column 
by 25-line screen, this window is 80 
columns by 8 lines in size. 

Two classes of interaction can 
occur. In the first, the computer may 
request a string of typed characters. 
For example, the system may ask, 
"What is your name?" The question is 
presented in the interaction window, 
along with a cursor indicating where 
your response will be entered. In the 
second class of interaction the com- 
puter requests a selection from a 


| menu. All menus appear in the inter- 


action window. Whenever you have 
to make a decision, the system 
prompts that explain the choices 
appear in the interaction window. 

The prompt window is a small win- 
dow at the bottom of the display that 
contains brief reminders (prompts) or 
flags of use for any given situation. 
They are optional with the software 
designer. 


Rules for Menus 

Menus must follow certain rules. 
First, menus should always appear in 
the same place on the screen. Second, 
menus should be designed so that you 
may indicate your choice by one of 
two standard methods: type the first 
letter of the first word and press the 
Return key, or move the cursor until 
it is over that letter and press Return. 
A third, optional method, which can 


| be activated by a software switch, 


would be to type the letter without 
pressing Return to activate the choice 
immediately, The first two schemes 
allow the casual user simple and fail- 
safe means of choosing from a menu, 
and the third method allows experi- 
enced users to reduce the number of 
keystrokes and access menu choices 
more rapidly. 

Finally, menus should be organized 
so that the most common choices 
occur first in position and potentially 
destructive choices occur last. 
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Figure 4: The graphic symbols produced when the Graphic-Shift key is depressed. For easy reference, these symbols should be 
marked on the front side of the keys in an unobtrusive mariner. 


The HASCI Keyboard 

Like it or not, the keyboard is with 
us to stay. In designing a keyboard, 
we chose the format of the typical 
office typewriter. The key positions 
are identical and the feel is similar, so 
anyone familiar with a typewriter 
should be reasonably comfortable 
with the HASCI keyboard. However, 
by adding just a few additional keys, 
we were able to have the keyboard 
generate an entire 8-bit superset of the 
ASCII (American Standard Code for 
Information Interchange) character 
set, Thus the HASCI system is up- 
ward compatible with ASCII-based 
systems; a computer using HASCI 
can run any standard software. 

Included in the extended ASCII is a 
set of standard graphic characters. 
These allow the creation of accented 
letters (by actually overtyping one 
character on top of another) and 


line drawings for boxes and forms. 
Also included are some Greek and 
special-purpose mathematical sym- 
bols. You gain access to these charac- 
ters by pressing a Graphic-Shift key, 
which converts the normal typing 
keys to symbol generators. The first 
set of these symbols should be 
printed, etched, stamped, or other- 
wise marked on the front of the key 
caps in a color similar to that of the 
key cap. This should not be a high- 
contrast color; such treatment causes 
visual distraction and fatigue. Figure 
4 ilustrates the layout of the un- 
shifted graphic symbols. 

In addition to this primary set, one 
may simultaneously press Shift and 
Graphic Shift to access a second set of 
graphic characters. Most of these are 
logically related to their unshifted 
character. For example, all line sym- 
bols have a double-line counterpart. 


Thus, while the second set is not 
shown on the keycaps, it is easily 
learned, Figure 5 illustrates these 
shifted graphic symbols. 


Types of Physical Controls 

We have avoided using any con- 
trols other than keys and push but- 
tons in the current HASCI standard 
(although voice recognition may cer- 
tainly be incorporated when appro- 
priate). Of two primary motivations 
the first was familiarity, Contrary to 
a current myth, keyboards are ex- 
tremely familiar objects in our socie- 
ty, and a vast number of potential 
computer users are already familiar 
with their use; no other practical 
means of entering textual data into a 
computer exists today, Second, the 
HASCI keyboard must be available 
on portable computers as well as on 
fixed desktop units. If the interfaces 
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Figure 5: The graphic symbols produced when both the Graphic-Shift and Shift keys are depressed, The symbols are not printed on 
the keys but are logically related to the unshifted set: single lines shift to double, fractions shift to eighth and sixteenth notes, etc. 
Thus the shifted set is easily remembered or learned. A certain optimal level of difficulty encourages user participation: the extremes 
of too easy and too difficult are both undesirable, 
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About ІВМ" PC Add-Ons? _ 


LJ 


PERSYST has the solution 


We established our reputation in the IBM add-on market by producing the industry s highest quality 
memory, communications and multifunction boards. We listened to your requests and now, PERSYST 
offers solutions to both your hardware and software needs... PERSYST BRINGS YOU THE BEST OF BOTH! 


IBM PC HARDWARE 


SPECTRUM" MULTIFUMCTION 
MODULE 
e 64K to 256K Bytes RAM 
ө Two async serial ports 
ө Parallel printer port 
e А)! four options upgradable 
with field expansion kits 
NEMORY DOPANSION MODULE 
© 64K to 256K Bytes 
€ Field expansion kits in 64K 
increments 
ө Parity generate and check 
ө Fully ІВМ compatible 


DISTRIBUTED COMMUNICATIONS 

PROCESSOR [DCI/B| 

e Single board front-end 
processor 

e 8088 microprocessor 

€ 16K or 64K Bytes RAM 

е Up to 32K Bytes EPROM 

ө Two RS 232/RS 422 async or 
sync ports 

е High speed parallel printer port 

€ Calendar clock 


ASTNEHRONTUS | 

COMMUNICATIONS MODULE 
e Single or dual channel 
@ Full modem support 


e Fully ІВМ compatible 


IBM PC SOFTWARE 


КҮККЕР- REMOTE ЛЕ ENTIY 

e Emulates IBM 360/20 Mod 5 
HASP/RJE Workstation 

ө Up to seven Input and Output 
Job Streams 

e Reader, Printer, and Punch 
devices dynamically assigned 

ө Line printer and on-line/off-line 
print spooling 

e Supports line speeds to 19.2 
kilobaud 

e Utilizes DCP/88 

МЕЕШТ FULL SCREEN EDITOR 

e Instant screen update 

e Utilizes all keyboard, cursor 
and function keys 


e Status/help line display 

e 38 commands 

INSTA-DRIVES MEMORY WESIITENT 

MAK RUMÜLATUN 

e Up to 320K Bytes of RAM disk 

e Keyboard reset protection 

ө Up to 50 times faster 

e PC DOS compatible 

e Applicatian transparent 

WATT LESS PRINTING? SOFTWARE 

FAINT БРОШЕН 

@ No hardware required 

ә 2K-62K Bytes user assignable 
buffer 

e Supports serial or parallel 
printers 


Ask to see the complete PERSYST line at your local computer dealer. 


PERS 


PERSONAL SYSTEMS TECHNOLOGY, INC. 
22957 La Cadena, Laguna Hills, CA 92653. (714) 859-8871 


PERS YST...When Only The Best Will Do 


® Conyrighl Personal Systems Technology Inc. 1982 IBM із а trademark of Intemational Business Machines Carp. 


Circle 360 on Inquiry card. 


Circle 617 an inquiry card. 


on portable and fixed units are sub- 
stantially different, the concept of 
transportable operator knowledge 


15/5 Soft-View 
НЕРІ ACEMENT CRTS HASC Mais of ways of 


For a Wide Variety of Terminals. performing certain actions. No one 


> Amber or slow-decay green phosphor. || method is suited to all possible envi- 
+ Anti-glare face. ronments. Accordingly, it is quite 


7 + Lead/Strontium impregnated glass to stop || Possible to have а Xerox-style 

X-rays. mouse" in a HASCI system (that's 
just one more way of moving a cursor 
around a screen and making choices). 
Similarly, cursor keys, control keys, 
joysticks, etc. are equally valid in the 


+ Exact replacements. 
- High contrast darkened glass and phosphor. 
+ One year warranty. 
Now you can convert your terminal to world-class performance 


with the installation of an LSI Soft-View*" Replacement CRT. proper time and place. A typewriter 
Available with your choice of European Amber or slow-decay keyboard represents merely one valid 
Green, complete with an etched high-contrast, anti-glare screen. method of entering text, Others will 
Available for DEC, Televideo, Hazeltine, TRS-80, Heath, evolve. and become cammen, but 
Zenith, ADDS, and a wide variety of other monitors. typewriter keyboards are likely to 
Average cost is $99.95 (quantity discounts available). Red and coannup in popular use for a long 
blue phosphors also available. time, 


@ Conclusions 
| М - | To order, call The HASCI interface is by no 
"n La ng ley St.Clair TOLL FREE means an end; rather, it marks the be- 
Instrumentation 1-800-221-7070 ginning of an era of consumer- 


| In N.Y, State call: oriented computers. 
Systems, nc. (212) 989-6876 | HASC] is not intended to be a Fixed 
132 Wast 24th Street, New York, N.Y. 10011 thing. We hope it will evolve and im- 


go, menus will change, and groups of 
keys will grow and shrink. We expect 


It starts when that computers specifically designed 
4 from the ground up to support 
у ou’ rea child eee 20 HASC] will help to reduce substan- 
‚6 ^ 2. tially the overall system cost and in- 

: crease system performance. 

Perhaps the best news for users is 
that the Epson QX-10, the first com- 
puter using HASCI, will be available 
from Epson America during the latter 
part of 1982 (see Gregg Williams's 
“Тһе Epson QX-10/Valdocs System,” 
September 1982 BYTE, page 54). And 
it will be very cost competitive with 
the current crop of personal micro- 
computers. Ш 


| prove with time. Keys will come and 


...a respect for all living things, . . 
an appreciation of our natural heritage 
of wilderness and wildlife. 

And those are lifetime gifts you can 
pass on to your children , . . traits, that 
make life a little richer. 7) 

We сап help. We've devo 
special children's program to | 
them the facts about wildlife... and (^ 
its value to mankind. 

For more information about the | 
National Wildlife Federation's rey 
Rick Nature Clubs and magazine for ly „ 
children, write the National Wildlife 
Federation, Department 104, 1412 
16th Street, NW, Washington, 
DC 20036. «MJ 
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Check the Specs... 


е Basic 64 K byte RAM memory upward expandable ө 16 Color graphic display 40 x 48 or 40 x 40 with 4 text lines. 
in 256 К byte cards to а maximum of four cards ө 6 Color graphic display 280 x 192 ог 280 x 160 with 4 text lines. 
giving | M byte potential. e Full-feature detached keyboard with 65 keys and cursor steering. 
e 6502 Central microprocessor. ө Seven Apple™ compatible slots for plug-in peripherals. 
e 16 K byte ROM memory. e Additional slot for color generation card, or programmable CTR 
e EPROM-resident software. control card or light pen interface card or 80 char. x 24 line 
e Composite B/W video output. generation card. 
e Optional board generator for PAL, NTSC or RGB color signal. ө Double 5' inch floppy disk drives, optional. 
@ 40 col. x 24 line character display in B/W or color system. e Cossette and utility strobe output. 


e B/W graphic display 280 x 192 or 280 x 160 with 4 text lines. e 4 Annunciator outputs. 


“Тһе AVT-2 has a basic 64 К memory compared to 48 К of standard Apple il". 
To find out how much cheaper the AVT-2 is, write or telex for a personal quote: AVT Trading A.G., 
Chamerstrasse 50, CH 6300 Zug, Switzerland. Telex 865267 GSAG. 


Appia and Apple П are trademarks of Apple Computer (пс. Circle 43 on inquiry card. 
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The only machine that runs 


The software machine. The Decision I™ is an IEEE Micronix, communicating directly with both UNIX 

696 S-100 bus computer. But that's where its and CP/M media. 

similarity to other machines ends. No other pro- Performance. In informal single-user benchmark 

duction machine offers the software flexibility of „| tests against 68000-based machines running UNIX 

the Decision I. The Decision I runs Micronix," which or UNIX-like operating systems, the Decision I won in 

Se ia identical i rag set б ыш every case. No 68000-based machine гап in multi- — 
УЗЕЛ, ALS eA TS THUAG ро Ae user mode, thus multi-user comparisons were | 

Oasis," MP/M; C, FORTRAN, MBASIC," CBASIC, impossible. But, these informal benchmarks 

RATFOR, PL-1, Northstar compatible BAZIC,” Pascal would seem to prove that the combination 

and virtually thousands of existing applications pro- of memory management and DMA 1/0 is 

grams. No other microcomputer offers you that as important as width of data path. 


kind of flexibility. | 
| — Now, the price: A single- 
Developing programs? The Decision 15 broad user Decision I includes 


operating system base makes it a perfect software two 4MHz 280A 
development system. And theres more. 


Multi-user, multi-tasking. The Decision I can be 
configured for up to 15 users running 20 
individual tasks. Memory management 
is similar to an IBM* 370's. And, a 72 
MHz processor on the hard disk con- 
troller supercharges the system. 


The Micronix OS. Micronix supports 
all system calls source-compatibly 
with the UNIX Operating System. 
Thus, UNIX programs will compile 
directly and UNIX documentation 
is almost totally applicable. 
Morrow's CP/M emulator has 
been configured to run under 


UNIX is a trademark of Bell Laboratories 
CP/M and MP/M are registered trademarks 
pf Digital Research, Inc. 

Oasis 15 a trademark of Oasis Systems 

IBM is a registered trademark of International Business Machines Corp. 

MBASIC is a trademark, and Microsoft is a registered trademark of Microsoft Corporation 
WordStar is a registered trademark of MicroPro, inc. 

BAZIC is a trademark of Micro Mike, Inc. 


almost everything. 


Systems your way: Morrow Designs also manufac- 
tures a full line of hard and floppy disk systems, 
add-in memory boards, 1/0 boards and disk 
controllers. That means you can configure your 
computer your way...through a single supplier. 


The Decision is yours. Compare the Decision І, 
feature-for-feature with mini and microcomputers 
on the market today. Compare capabilities. 
Compare flexibility. Compare utility. Then, compare 
price. The Decision 115 the only machine that runs 
almost everything. If you're developing software, or 
simply running it, that's a good thing to remember. 
е aii a) LOOK TO MORROW 
"m" o ee FOR ANSWERS. 


ы талы іі 
ШҮ i ES | | 
] WT i - Wi " | "^ а г i re, 
ІШІ Т... 1 ГЕ 
ІШ і Іі cu ' | | 


E] fim 
| | | i 
в i [| | 


ull 


TERT, 


"e. Ly 


ШЇ 


processors, 
65K of static RAM, 
sophisticated memory 
management hardware, ul 
three serial and two parallel ЖЕ | 
ports, a 14 slot S-100 mother- ен. uM E 
board, supervisor control in both = HU =з d ш E 
hardware and software, cabinet and | 4” 7 
power supply. And of course, two 5%” AL 7 P 47 
48TPI floppy disk drives (BOOK), with Morrow ігі г m rw 
DMA controller. Plus CP/M 2.2, industry standard 1 ИИ 
Microsoft" BASIC 5.2 and WordStar” Price: $3,495. 


The same system with a 5 Megabyte Winchester, 
an additional 72 MHz processor, and a single 
48TPI floppy costs $5,295. 


Multiple user: A three-user upgrade kit with three A ls m | 

65K static RAM boards and the Micronix Operating | 

System is available for $1,995, bringing the cost Ты] 

of a three-user hard disk based system to $7290. MORROW NESIGNS 
The Decision I is not simply an improved computer momo 


system. It's a breakthrough in computing power, (415) 524-2101 
operating system flexibility and price. Circle 495 on inquiry card. 
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User's Column 


Terminals, Keyboards, and 
How Software Piracy Will 
Bring Profits to Its Victims 


Most of this column is built around 
mail I've received. It takes con- 
siderable ingenuity to answer mail 
and still have a theme to what you 
write. | tried and gave up. 


More Terminal Madness 

After my remarkable experiences 
with the Televideo 950 (see "Terminal 
Madness, The Word, Grammatik, 
and Then Some," June 1982 BYTE, 
page 286), I got a ton of mail from 
people urging me to give the terminal 
another try. I confess the suggestion 
wasn't unwelcome; I liked a lot about 
the 950. Eventually I talked myself 
into getting another. Bill Grieb of 
Systems Interface Consultants 
volunteered to get it set up and 
checked out. Incidentally, Bill and his 
wife Sylvia are the people 1 recom- 
mend whenever anyone is looking for 
a Godbout system and wants help. 
They give excellent advice on 
choosing hardware and software, and 
they'll hold your hand while you're 
getting things running, They also give 
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a class called "The Small Business 
Computer Today and Tomorrow." 
On that, more later. 

Anyway, Ive been using the 
Televideo 950 for about a month 
now. [t works fine. Alas, I don't 
much care for it. Once again, the 
reasons are personal. І know a lot of 
programmers love the thing, and it 
certainly is handsome enough. The 
problem for me is in the features. 
There are too many keys. 

I wouldn't have thought you could 
have too many keys on a terminal, 
but Televideo Systems has managed 
it. Understand, it's not the 
reprogrammable function keys across 
the top. Those are great; they're the 
best feature on the terminal. They're 
really reprogrammable; you can 
make them send whole messages, like 
"Hello there," as well as control 
characters and escape sequences. 

Unfortunately, the cursor-arrow 
keys, which are down to the right of 
the space bar, are not reprogram- 
mable; and while some of them send 


what you might expect, some don't. 
The Down Arrow key, for example, 
sends Control-V, for reasons that 
aren't clear to me. Î sure wish it could 
be reprogrammed. à 

Then, a number of keys are packed 
around the regular keyboard. Nat, I 
hasten ‘to add, in as miserable a 
fashion as the IBM Personal Com- 
puter has done it, There is a very 
good Selectric-style key layout hud- 
dled in among all those extra keys. 
But outboard of the left-hand Shift 
key is Back Tab, which sends the two 
characters Escape and I. Down by the 
space bar are two more keys, Print 
and Funct. Up where the Delete key 
ought to be, there's the Clear Space 
key. All of these send escape se- 
quences, Most are placed admirably 
for being hit when you didn't want to 
hit them. The result can be devastat- 
ing. 

Finally, there's the display. 1 rather 
like it. Like most modern terminals, it 
has 24 lines of 80 characters each, 
which is best for programming. (For 
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writing I stick to my old 16 lines of 64 
characters on a 15-inch screen, but I 
have eye problems.) A twenty-fifth or 
status line comes on in reverse video 
when you turn on the terminal. Alas, 
it’s nearly impossible to get rid of that 
line. It takes the darndest sequence of 
escape and control characters you 
ever saw because what you must do is 
fill a line with spaces and output all 
80 of them. IF there's a better way, 
neither Tony Pietsch nor ] have been 
able to figure it out from the 
Televideo 950’s rather poorly 
organized documents. (The opera- 
tor's manual is quite good on how to 
connect the 950 and set the switches 
and such but plain lousy when it 
comes to explaining the many 
“smart” features.) 

So, all in all, I'm not enormously 
pleased. Fortunately, we have a 
friend setting up a new system who 
does like it, so I'll be able to find it a 
good home. 

(By the way, Tony continues to 
work on interrupt-driven software 
projects using the DEC [Digital 


Equipment Corporation] VT 100; but 
since I haven't got it yet, I can't say 
how much I'll like it.) 


Hacksaw, Anyone? 

Meanwhile, 1 have several letters 
from readers advising me that it's 
possible to detach the keyboard from 
a Heath/Zenith Z-19 terminal, The 
simplest instructions came from Sher- 
ril Cawn of Los Angeles, California, 
and Peter Kip Mercure of Blacksburg, 
Virginia. Mercure writes, "Remove 
the keyboard (six screws on bottom), 
and note that a fair length of ribbon 
cable connects the keyboard to the 
logic board; cut the keyboard base off 
with a saw, You then have a detached 
keyboard.” 

This will certainly work. If you try 
it, you'd want to cover the resulting 
raw edges, Cawn suggests a piece of 
varnished pine. I understand the 
whole system can be made quite at- 
tractive. 

Mercure likes both Z-19 terminals 
and Z-89 computers, in part because 
the Z-89 comes with extensive docu- 
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mentation including the sources for 
the software. He says, "When we 
needed to write a new device driver 
for IBM Selectric and Olympia 25100, 
the code was available to be 
modified.” 

Incidentally, Robert A. Heinlein 
has two Z-89 computers and is quite 
pleased with them. 


Jiggering Up the Displays 

The following is not guaranteed to 
work, I got it from a reliable source, 
but it's a great deal more in Steve 
Ciarcia's line than mine, so I haven't 
tried it, 

To make the Z-19 display "beauti- 
ful" (easier to read): 


Remove chip U477 (which is a 
74LS08 quad AND gate logic chip) 
and bend up pins 4, 5, and 6 so 
that they do not go into the socket 
any more, (This is an unused por- 
tion of the chip.) Replace the chip. 
Remove U478 (a 74574 chip) and 
bend up pin 6. Attach a wire to the 
hole in the socket where pin 6 of 
U478 would normally go, run that 
wire to pin 6 of U477, and solder. 
Insert the 74574 back in its socket, 
being certain that pin 6 does not 
touch the socket or the wire com- 
ing out of it, 

Solder a wire from U478 pin 6 to 
0477 pin 5; solder a wire from 
U478 pin 3 to U477 pin 4. 

The dot clock now gates the 
video logic output, resulting in a 
very nice display, It gets rid o£ the 
solid lines that cause inconsistent 
brightness in vertical and horizon- 
tal lines. 


Tony Pietsch's comment is that this 
ought to work, but of course it will 
not make solid blobs and other 
graphics characters when altered this 
way; and you should be very careful 
not to overheat chips when you 
solder directly to their pins. It's quite 
easy to ruin the chips if you don't 
know what you're doing. 

| pass this along for what it's 
worth, but I disclaim any respon- 
sibility for disasters. If you don't real- 
ly understand what's going on, don't 
try it. 
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GOK Jr... lol e ee ooa 92098 
64K Ор.................. 52496 
BAK ӨБр,.,.,................ $2949 
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ESPRIT. ile oh sara no «aa шей» CALL 
1420. a. CALL 
1500 CALL 
1510. \ ». CALL 
1620. н CALL 
TELEVIDEO 910C Р CALL 
912C CALL 
320C . CALL 
925C. B CALL 
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TEXAS INST. 940 BASIC. зао EE 
940 Package..... park Жз pue жата EDAD 
745 Portable Terminal. . © . 1399 
745 Portable Terminal wil LiCase 1495 
INTERTEC INTERTUBE Il... 749 
ZENITH 2-19 ....... 4 4. 728 
PRINTERS 


ANADEX DP-9500. ا‎ alk api E 


DP-9501...... н ва ш а ai 


PAPER TIGER IDS 4456... TITPT Specia 


PRISM PRINTER 105-80, w/o color .. 


105-80, w/ color. . &*5 42924435 E 


1349 
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NEC 3510, RO RS232C 35 CPS, béweüdb:tt:batf 1945 
МЕС 3530. RO, Contr inter Э5Сё$......... 1945 
МЕС 7710, AO 85222С55С96.,.......... 2395 
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МЕС 7730. RO, Селі. inter 55СР5.,...... 
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. 2999 


2395 
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C.ITOH Pro Writer, Parallel... ., ... 549 
Seria) and РағаШі....,.......... 649 
DIABLO 630 RO в5222Сс, 5Р5....,.... 2299 
CENTRONICS 730-1, Paraliel, 349 
797-3, КВ222С.,,.............,.:.. DER 
704-11, Рагаһаі.,..,......; -.... 1893 
704-9, RS232C ratereraa яйі4 4 әзтчф 1595 
1226, Parallel, 120CPS,.. + ee И 
EPSON 
МХЯ0...... ЖЕТқажлдаейафькіжиааыб6 aa n 489 
МХВЮОЕТ,....... &ow wd € EHH E 589 
КИСКЕ, sium a sos улы «24. 789 
RS232 Serial Interf&cs . ~Gearvedcat 65 
RS232/2K BuHerlnterface. . 24-2 "UH 
Graftrax !І...,2..... —P 90 
Apple Printer Interlace... ...... 75 
TI810 Basic, Н5222С................ 1349 
810 Basic, RS232C & Parallel....... 1395 
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OKIDATA Microlina 80... . . 359 
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Місгссіпе82А,............ 479 
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MONITORS 
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Color tl, 13°, R.G.B. HiRes......... 799 
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FLOPPY DISK SYSTEMS 
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Dual Discus 2-2... .. 2139 
Dual DMA Discus 20..,.. +riaenea 1619” 


HARD DISK SUBSYSTEMS 
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CORVUS 5Мға................ 3185 
10 Мед.......... 4545 
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FLOPPY DISK CONTROLLER 
BOARDS 
CROMEMCO 16FDC ОО....... .. $499 
NORTH STAR О0.....,.............. 479 
MORROW Disk Jockey 2D, АНТ...... 329 
INTERSYSTEMS, FDC-2, ABT ...,.., 439 
TARBELL DD, АВТ........ esa... 446 
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ESCON CONVERSION FOR 
IBM SELECTRIC 


Complete with microprocessor controller and 
power supply. Factory built. User instalis 
solenoid assembly or it can be done at 
ESCON Factory. 

RS232 Serial & Parallel... .... ... .... 5534 
Cable forabove,... . қ T5 25 
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SSM PBI Kit....... cde cohen] я» ons. GIRS 
SSM PBI, АВТ........ ....... 226 


MODEMS 
NOVATION CAT Acoustic Modem .,.. $149 
D-CAT Direct Connect - --- 155 
AUTO-CAT Auto Апз,............. 218 
APPLE САТ. ...,.... ios e S qued RENE 


UDS 103 LP Direct Connact .. 176 
103 JLP Auto Answer. . 218 
DC HAYES ted M li (Applet. 339 
MODEM 100 (5 100). .. 339 
Smart Modem (RS 232i 54%” a. 239 
Potomac Micro Magic (S 1001....... 339 


CALIFORNIA COMPUTER 
SYSTEMS 
780 CPU Board . $$269 
Disk Controller 2422, w/CP/M 353 
16K Static, ABT... .... , 259 
32K Static, АВТ ...., 399 | © 
BAK Dynamic RAM.. 335 
System 2210 w/B4K, CPIM 22 . 1745 
CPU BOARDS 
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NORTHSTAR Z-80A (2РВ-А/А), , .. $269 
INTERSYSTEMSIMPU-80) ... .. 349 
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MEMORY BOARDS 


NORTHSTAR 16K НАМ...... .,5299 
HRAM 6АК..,».».. X EE A ea pas 588 
ННАМҘ2Қ................... . 418 
CROMEMCO 18К2..... зо ч req 419 
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MEMORY MERCHANT 
18K Static, ЯМН?,.,.......,.... 159 
64K Static, 4ӚМН2,,......... 5.43 
SYSTEMS GROUP 


(Measurement Systems & Controls 
DM4800 48K Воага...........-.. 499 
ОМб40054К Вовға.......,........ 529 


DMB6400 БАК Board. -........ ... B95 
GODBOUT (A&T) 

CPUZ,.. je ee pee bs ж 4patphr ag 8 59249 
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System Support 1. , О. Г. И 
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Europe Strikes Again 

In his newest book, From Bauhaus 
to Our House, Tom Wolfe gives a 
screamingly funny account of how 
post-World War I European architec- 
ture came to dominate in the United 
States, resulting in all those dreadful 
boxes that clutter big city skylines. As 
he points out, European architects 


Items Reviewed 


Televideo 950 
Televideo Systems Inc. 
1170 Morse Ave. 
Sunnyvale, CA 94086 
(408) 745-7760 


Heath/Zenith Z-19CN 
Heath Co. 

Benton Harbor, MI 49022 
(616) 982-3200 


M-Drive 


B085/8088 Dual Processor 
Compupro Systems 

Oakland Airport, CA 94614-0355 
(415) 562-0636 


Semidisk 

Semidisk Systems 
POB GG 

Beaverton, OR 97075 
(503) 642-3100 


Disk Doctor 
Supersoft 

POB 1628 
Champaign, IL 61820 
(217) 359-2112 


SPAT (included in Utility Disk One) 
Workman and Associates 

112 Marion St. 

Pasadena, CA 91106 

(213) 796-4401 


COLORTROL 
Soft-Link 

3255-2 Scott Blvd, 
Santa Clara, CA 95051 
(408) 988-8011 


Books Reviewed 
Compu Guide 
by Martha Eischen, Beaverton, OR: Dilithium Press, 1982. 


Osborne CP/M User Guide 


spoke of “functionalism” while 
building flat-roofed buildings іп 
heavy snowfall areas. 

It seems the Europeans are also 
wrecking our keyboards. 

As Гуе mentioned in this column 
before, the IBM Personal Computer 
has that stupid key between the Z and 
the left-hand Shift key, It also has an 


demo (“locked”) 
charge to unlock 


by Thom Hogan, Berkeley, CA: Osborne/McGraw-Hill, 1981. 


Interfacing to S-100/]EEE-696 Microcomputers 
by Sol Libes and Mark Garetz, Berkeley, CA: Osborne/McGraw-Hill, 1981. 


Microcomputer Operating Systems 


by Mark Dahmke, Peterborough, NH: BYTE/MeGraw-Hill, 1982. 
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egregiously small Return key placed 
too far away from the home keys. 

I've just seen the keyboard layout 
for the DEC Personal Computer, and, 
by golly, DEC has done the same 
thingl Yet here are DEC and IBM, 
both of which have made good key- 
boards. Heck, I'm typing this on a 
DEC keyboard. When we were first 
searching for good keyboards, we 
took one out of an old DECWriter 
and set it up to stand alone. Larry 
Niven and I liked that so much that 
we have two each now. And of 
course the IBM Selectric has probably 
the best keyboard ever made for 
typists. So why are these companies 
doing this to themselves? 

Because, I’m told, there's a "stan- 
dard." It comes from Europe. 

As far as I'm concerned, it can go 
back to Europe, There are probably 
more keyboards and typewriters in 
the United States than in the rest of 
the world combined. If someone has 
to relearn how to type, why should it 
be us? 

And to make it worse, it's only a 
keyboard. Why the devil don't they 
make them in many layouts and 
styles? I once worked for Dr. Dvorak 
up at the University of Washington 
(see in this issue "A Short History of 
the Keyboard," page 386, and "Victor 
Victorious," page 216, both by Phil 
Lemmons). He'd invented an entirely 
new—and much more sensible—key- 
board layout, which never caught on 
because it was just too hard to go 
from the Dvorak to the QWERTY, 
(It’s easy enough to convert From the 
old QWERTY to Dvorak's layout; the 
problem comes when you have to go 
back again.) There was never a large 
enough market for the Dvorak 
layout, Now, though, when it's only 
a matter of reprogramming a PROM 
(programmable read-only memory) 
chip and moving the key tops 
around, you'd think somebody 
would come out with choices. 

And ] know that can be done: 
when Tony Pietsch first set up 
Ezekial, my ancient Cromemco Z-2 
machine, we looked for keyboards. 
We didn't find the DEC boards until 
later, Meanwhile, my mad friend and 
I bought surplus Memorex keyboards 
from Dick Dickensen. Alas, although 


The Apparat 
EPROM Blaster 
Now for the 
IBM/PC, Apple II 
апа TRS-80. 


Apparat's EPROM Burner: It's 
new. It's more powerful and now 
available for all three of today's 
most popular personal 
computers. And the price has 
dropped by over 20%. 


Increased Capabilities 

The Apparat EPROM Burner 
(А.Р.В.) programs most 24 ріп 4, 
B, 16 and 52k EPROMS, but now It 
can also program 64k devices. 
And with all personality modules 
and software Included, Apparat's 
EPROM programmer is the most 
sophisticated system on the 
market. 

The A.F.B. system can verify, 
read, program and copy the 
EPROM; copy between different 
ROM types: read or save EPROM 
data on storage devices; program 
directly from computer memory 
and more. 


| 


And a Lower Price 

Even with Increased capabilities 
we've been able to lower the price 
20% to $119.00 ($129.00 for the 
IBM/PC). This price Includes all 
the personality modules, 
operating software and the 
instruction manual. 

If you're looking for a powerful, 
versatile and cost efficient EPROM 
burner, contact us today, Apparat, 
Inc., 4401 S. Tamarac Parkway, 
Denver, CO 80237, (303) 
741-1778. Or to order call 


800/525-7674 


IBM/PC is a trademark of IBM 
TRS-80 Is a trademark of Tandy Corp. 
Apple П ls a trademark of Apple Computer 


s зга, 


A Apparat inc. 
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Look Who 
Picked the Peach. 


Did You? 


They did. 

And perhaps you did too. If you 
own an IBM Personal Computer," an 
Apple III," a Zenith 2-89” or a 
Hewlett-Packard HP-877 you've had 
the chance to pick Peachware™ All 
these companies chose Peachtree 
Software ™ to get the most out of 
their machines for you. 


And with good reason. Peachtree 
Software is the recognized leader in 
business software for microcomputers, 
with a reputation for comprehensive, 
well-designed packages, easy-to-use 
documentation and Peachcare™ —our 
own array of support services un- 
matched in the industry. 


With integrated systems like the 
Peachpak™ 8 Accounting Series— 
General Ledger, Accounts Payable, 
Accounts Receivable, Sales Invoicing, 
Inventory Control and PeachPay " 
Payroll — Peachtree offers the manager 
unprecedented control over his critical 
accounting activities. And the Peach- 
pak 9 Office Productivity Series, 
based on the PeachText "* word 


processor and including the Peach- 
Calc" Electronic Spreadsheet, Spell- 
ing Proofreader, Mailing List Manager 
and Telecommunications, expands 
the power of Peachtree Software 

to all areas of the office. 


Those qualities made our software 
the natural choice of these big manu- 
facturers. But they're not the only 
ones who've picked a peach. So have 
tens of thousands of individual users 
of the better CP/M" — compatible 
microcomputers. 


If you haven't picked the Peach, 
isn't it about time you did? 


IBM is a trademark of International Business 
Machínes Corp. 

Apple ПІ is a trademark of Apple Computer Inc. 
2-89 is a trademark of Zenith Corporation. 

HP-87 is a trademark of Hewlett-Packard Company. 
CP/M is a trademark of Digital Research Inc. 
Peachware, Peachtree Software, Peachcare, 
Peachpak, PeachPay, PeachText and PeachCale 

are trademarks of Peachtree Software Incorporated, 
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*We improved Magic Wand” and it's so good 


ме put our name on it. 


Please send me information on Peachware™ by Peachtree Software. 
Name: 
Company: 
Address: 
City State: 


Zip: 
lama: []prospective dealer [user of software 


Peachtree Software Incorporated an MSA company 


3445 Peachtree Road, N.E. / 8th Floor / Atlanta, Georgia 30326 / (404) 266-0673 


Copyright © 1982 Peachtree Software Incorporated, 
an MSA Company. 
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the boards had a good feel to them, 
the keys were laid out Teletype (TTY) 
style, with the single and double 
quotes up as Shift numerals. 
Novelists use quote marks а lot. 

“I need a Selectric layout," I said. 

"You'll have it," said Mac Lean. 
"Tony will take care of it." My mad 
friend had a iot of confidence in 
Tony. 

And indeed, Tony did. But that 
made for another problem: Mac Lean 
was used to the TTY key layout and 
couldn't use my machine. Back to 
Tony Pietsch, who installed a small 
switch up at the top of the keyboard. 
Click up, and the keys were in Selec- 
tric layout for me, Click down, and 
they were in TTY style for my mad 
friend. 

This was in 1978. If Tony Pietsch 
could do that using surplus equip- 
ment back then, I know it can be 
done now. What man can do, man 
can aspire to. 

Meanwhile, I continue to look for 
the perfect keyboard. 1 may--just 
may—have found it. (Sorry, I won't 
say what until Гуе had a chance to 
test it.) If I don't find it, my BYTE 
associate Mark Dahmke and 1 have 
just about decided to design our own 
terminal, using an 5-100 bus, Z80 
processor, and a mernory-mapped 
video board. 


What Is a Memory Map? 

Which neatly brings me to several 
letters asking "what the devil is 
memory-mapped video?" Not long 
ago, that question was of historical 
interest only; now it's relevant again, 

In the old days—say, prior to 
1980—memory was very expensive, 
and there weren't very many ter- 
minals. Console input and output 
were real problems, When Larry and 
Marilyn Niven got their first 
microcomputer, an early Altair, they 
used a Teletype machine, and a 
number of others did it that way, Of 
course, the TTY was pretty inconve- 
nient, and you couldn't do word pro- 
cessing with it (well, not very well, 
anyway); so a lot of people dreamed 
of having a "glass Teletype," which is 
to say a video screen. 

One way to do that was to buy a 
terminal; but as I said, there weren't 
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many terminals available, and most 
of those available had problems; so 
there arose an alternate way to get a 
video-screen console, 

An 8-bit computer chip, such as the 
8080 or 780, uses 2 bytes or 16 bits 
for a memory address; thus it can 
directly address 2!* locations. That's 
the number 65,536, which is in- 
variably called 64K bytes for reasons 
that aren't important here. Random- 
access read/write memory (RAM) 
was so expensive back then that few 
microcomputers had more than 48K 
bytes, leaving a full 16K-byte block 
empty, 

Some designers saw this as a great 
opportunity and constructed 
memory-mapped video boards, 
which could be addressed to any 
memory location. Suppose, for exam- 
ple, that the last addressable memory 
location in your system was at byte 
49152, which is C000 in hexadecimal. 
Your machine was capable of ad- 
dressing locations 49152, or С000 
hexadecimal, to 65535, or FFFF hexa- 
decimal, (Remember that we start 
with location 0, not 1, so that the top 
number is 65535, not 65536.) 
Although it was capable of address- 
ing those locations, there was nothing 
there to address. Thus you could put 
a memory-mapped video board up 
there. Assume we addressed the first 
memory-map cell at 52224 (ССОО 
hexadecimal), and ignore the fact that 
there's a gap between the top of "real" 
memory and the beginning of our 
memory-mapped video board 
because the computer doesn’t mind at 
all. 

This board looked to the system 
just like more memory. You could 
read it and write to it. However, in 
addition to saving whatever informa- 
tion was stashed in memory locations 
there, the board showed them on a 
video display. Thus, if you put in the 
letter B at the first memory location 
(ССОО), a Y at the second (CC01), a T 
at the third, and an E at the fourth 
and then connected a video monitor 
to the board, you would see the word 
BYTE in the upper left-hand corner of 
the screen. 

And so forth. For technical 
reasons, memory-mapped video 
boards came in two sizes: 16 lines of 


64 characters, and 24 lines of 80 
characters. The 16 by 64 board took 
up 1024 memory locations, and not 
surprisingly, the 24 by 80 used up 
1920, i.e., а 1K-byte and (almost) a 
2K-byte block respectively. 

There were a lot of good things 
about memory-mapped video. For 
one thing, it was fast. 1 mean really 
fast, nearly instantaneous, and this 
was back in the days when terminals 
and Teletypes were so slow that it 
seemed to take forever to rewrite a 
ful] screen of information. 

Then, too, you could change the 
character sets; that is, when the video 
screen displayed an a or a Z or 
whatever, if you didn't find that 
aesthetically pleasing, you could ac- 
tually reprogram the letter's shape 
(although few actually did that). You 
could go out and choose a keyboard 
you liked, which is how I got first my 
Memorex and then my DEC key- 
boards. You could output the result 
onto any video monitor you liked. 
Finally, you could write your own 
"terminal software. ' That is, because 
all you were doing was moving data 
around in memory, you could write 
all kinds of routines for "insert 
character" and "insert line." You 
could make it scroll, and all this hap- 
pened fast. 

Moreover, what was then (in my 
judgment) the best text editor avail- 
able for microcomputers, Michael 
Shrayers Electric Pencil, worked 
only with memory-mapped video. !n- 
deed, Shrayer cleverly took advan- 
tage of the fact that the video display 
was memory and used that memory 
location as the input buffer, rewriting 
from screen to "real memory" only at 
the ends of lines. Because this took 
time, the result was Electric Pencil's 
infamous habit of dropping charac- 
ters if you typed too fast; but given 
the dreadful editors available then, 
Electric Pencil was so superior in 
every other respect that most of us 
didn't care. 

The result was that in the early 
days of microcomputers about as 
many machines were developed with 
memory-mapped video as terminals, 
and a lot of people with terminals en- 
vied us memory-mapped types. 

Of course, the problem was that 


WordStar is a trademark of Micro Pro, int'l. 
Magic Wand із а tredemark of Peachtree Softwara, inc. 
Mince is a trademark of Mark of the Unicom. 
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The WORD Plus proofreads 
5,000 words/ min., looks up the 
correct spelling and, if you wish, makes 
the correction for you! 


The WORD Plus can hyphenate files by 
inserting soft hyphens so words break 
precisely. 


The WORD Plus counts words, solves 
anagrams, crosswords and rhymes! 


The WORD Plus works! ... with 
WordStar™ Magic Wand", Mince™, 
and others. 


Available for CP/M” 
CP/M-86™ MSDOS(IBM Р.С.) 
and CDOS. 


The WORD Plus. $150. 
For more information call: Wayne Holder 


2765 Reynard Way, San Diego, CA 92103 
(714) 291-9489 


Distributed by: 
SOFTWARE DISTRIBUTORS 


1-800-252-4024 (in California) 
1-800-421-0814 (outside California) 
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Two convenience Three RS-232 ports and 2.5 megabytes of | Space for 
one parallel port. floppy disk storage. hard disk option. 


outlets. 


hen you look inside Seattle 

' Computer's new Gazelle™ 8086 
16-Bit microcomputer you'll find 
its beauty is more than skin deep. 

Quite simply the swift, sleek 
Gazelle is engineered to include 
the most-wanted features in a micro. And with 
plenty of room to grow as your needs increase. 

8 MHz. 8086 CPU. Fast, reliable with a proven 
production record. 

128K of RAM. Enough memory for most any job. 
The fast static memory lets our CPU go at full speed. 

Three serial, one parallel port. Provides I/O for 
your terminal, printer, communications, and more at 
up to 19,200 baud. 

Two 8-inch 
floppy disk drives. 
Double-sided, 
double-density 
for a total of 2.5 
megabytes of 
on-line storage. ТИ 
The disk controller | 
is capable of 
handling up to four drives. 

Constant-voltage power supply. Provides clean, 
constant power even under brown-out conditions. 
And it promotes reliable operation in the noisiest 
electrical environment. 

Expandable. An 18-slot 5-100 mother-board allows 
your system to grow along with your needs. RAM 
may be increased to 896K or you may choose from 
a wide variety of options from Seattle Computer or 
other 5-100 manufacturers. There is even a mounting 
location and power supply for ап 8” Winchester 
disk, which will soon be available as an option. 


The Software is Here Now! 

MS-DOS operating system. Friendly and easy to 
use. Includes complete assembly-language develop- 
ment system. Plus it is fully compatible with the 


Circle 406 on Inquiry card. 


IBM Personal 
Computer DOS. 

Microsoft BASIC 
interpreter. A fast, 
16-bit version of the 
industry standard. It 
opens the door to a 
wide range of existing 
application programs. 

Perfect Writer word 
processor. The ultimate word processor, that has 
been rated "excellent" by Infoworld (6-14-82). 
(Optional spelling checker available.) 

Multi-Plan spread sheet. Not just another "Visi- 
Clone," but a truly superior planning tool. Cross- 
linking of separate spread sheets provides previously 
unheard of capability. (Optional.) 

Complete language support with Microsoft 
Pascal, FORTRAN, COBOL, BASIC Compilers avail- 
able. You can choose the right language for any 
application. (Optional.) 

Best of all, the Gazelle is priced to sell as quickly 
as it runs, You can buy the fully tested Seattle 

Computer Gazelle from 
your local dealer for $5995. 
Add a terminal and printer 
and you are ready to go. 
Call toll free 
1-(800)-426-8936 for 
more information about 
the world's best, and 
fastest, micro buy. 


ACOMPUTER 


1114 industry Drive, Seattle, WA 98188 
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the board did take up space in 
memory, whereas а terminal 
operated through an I/O (іпрш/ 
output) port and didn’t take up 
memory at all; and when memory 
prices plummeted, computer owners 
had to make a choice. Did we really 
want to use up memory for our video 
display? Also, terminals got bet- 
ter—and cheaper—and new text 
editors were developed. Some com- 
puter systems continue Го use 
memory-mapped video, but now 
many send their console output 
through terminals, and a lot of ex- 
perienced computer users haven't a 
clue as to what memory-mapped 
video might be. [Editor's note: Jerry is 
referring to 5-100 systems in this 
discussion. Other machines, both 8 
and 16 bit, have used memory- 
mapped video for some time, in- 
cluding Apple, Radio Shack, IBM, 
and Victor.] 

However (and here's why this has 
been worth the discussion), memary- 
mapped video may come back, now 
that the 16-bit machines are here. 
After all, a 16-bit machine can ad- 
dress a huge amount of memory, far 
more than you'll ever need. So, some 
of us ask, why not address a memory- 
mapped video board way up there in 
high memory? We could also write 
cur own "smart terminal" software, 
burn that into PROMs, and have a 
terminal that does what we want it to 
do instead of what some terminal 
designer thought we'd want. 

Which is what Mark Dahmke and I 
have been discussing for some time, 
and maybe one day we'll do it. 
Whether we do it or not, it's only a 
question of time before BYTE readers 
will once again be offered the choice 
between terminal or memory-mapped 
video for a console. 


More Tricks with M-Drive 

Craig Anderton of Redwood 
Valley, California, is a Wordstar user 
who has found some nifty ways to use 
Wordstar plus the Compupro 
M-Drive (or G&G Engineering 
Warp Drive). M-Drive, as most of 
you must know, is a way to fool your 
computer into thinking a lot of extra 
memory is a disk, so that read and 
write operations onto that "disk" will 
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be nearly instantaneous. Incidentally, 

Anderton's tricks would work just as 

well with Semidisk, and probably 

with any other "pseudo-drive." 
Anderton writes: 


One of the main advantages of 
M-Drive is that I can load Word- 
star, Spellguard, and some CP/M 
utilities into M-Drive. This means 
that not only do the Wordstar 
commands react instantaneously, 
but Spellguard takes just a few 
seconds to proof several thousand 
words, with none of the “whirr- 
clunk" that occurs when the disk 
drive loads the dictionary into 
RAM. 

Another trick involves find-and- 
replace substitutions for complex 
words, For example, I recently 
wrote a manual for a device called 
the Hyperflange and Chorus. As 
you can imagine, typing that out 
gets pretty tedious. So, 1 just typed 
an asterisk (*) wherever the phrase 
was to appear and did a find-and- 
replace procedure throughout the 
entire file. With a normal disk 
drive, that process can take quite 
some time; with M-Drive, it takes 
very little time. Another word 1 
don't like is oscillator, so І just 
type "osc," and do a find-and- 
replace, 


[ don't use Wordstar, but of course 
it's obvious that M-Drive (ог 
Semidisk) will speed up its opera- 
tions. 

I use M-Drive for spelling checking 
too; but, alas, I have to use 
Spellguard rather than The Word if I 
want to do that. The Word expects 
the dictionary to be on the A drive, 
and because Tony has set things so 
that our M-Drive is literally M: (and 
Semidisk is М:), The Word just сап? 
work on text out there. It's a pity 
because otherwise The Word is an 
awfully good spelling checker, and 
some of its built-in utilities, such as 
the capability of making an 
alphabetized disk file of the unique 
wards іп a text file, are simply in- 
valuable. [Wayne Holder of Oasis 
Systems is working to adapt The 
Word fer use with M-Drive under 
Tony Pietsch's BIOS. Under Compu- 


pro's current BIOS, M-Drive is А:, 
and there should be no problem using 
The Word... . P.L.l 


So Just What Do I Buy? 

Daily we receive letters asking for 
advice. Some are pathetic, I can't 
possibly answer them. 

For example, Max from upstate 
New York writes a horror story about 
trying to integrate Shugart 851R disks 
and the CCS (California Computer 
Systems) 22104 computer—no BIOS, 
documentation problems, and round 
robins of difficulties, probably ex- 
acerbated by the inexperience of the 
local computer repair people. 

As of the time he wrote, he didn't 
really have a working system. I've 
since put him in touch with Dr. Colin 
Mick, who built the system my col- 
league Stefan Possony uses, and I ex- 
pect that by now his problems are 
solved. Colin didn't think there'd be 
any difficulty. 

Max went on: 


New news. Datastar needs to be 
patched to get it to run with the 
Televideo 950 terminal. I don't 
have any idea what a patch is or 
how to do it. But, the instructions 
are supposed to be on the way? 
Wordstar needs to be patched to 
get it running with the Epson 
printer in parallel interface. More 
fun!!! 

People keep telling me that my 
computer will be a great one when 
it finally, if ever, starts working. 

My impression of the computer 
industry so far is that it is not 
ready to sell anything yet. It seems 
to me that no one knows what is 
going on and that all that one can 
do as a consumer is to make 
discoveries for the manufacturers 
so that future products may work 
well and together, I don't like be- 
ing the experimental subject, and I 
can't afford it. 


Alas, this is not an extreme letter, 
either. | recall my late mad friend 
fulminating about companies that use 
their customers as a quality-control 
department. That's not really the case 
here; CCS equipment works fine if 
you know what you're doing. Unfor- 


Circle 500 on inquiry card. і» 


QUASAR One picture is worth 
a thousand numbers. 
introducing the new wide-tape Quasar” 4-Color 


Plotter, driven by the portable with the speed and 
power of a desktop computer. 


(Coupled with the sophisticated Quasar Hand-Held 
Computer, this advanced, 80-character plotter turns 
dry statistics into dramalic graphics anytime, any- 
where. Makes analysis easier, presentations more 
exciting. 

The Quasar HHC is actually a desktop computer 
you can take with you. Its heart is a fast, powerful 
6502 microprocessor, wilh powerful programming 
cp Місговон BASIC, SnapBASIC and 
SnapFOHTH, and high-memory capacity of up to 
BKB НАМ and 16K B HOM internal, expandable with 
external Memory Modules and ROM's or EPROM's in 
capsules. Operates on rechargeable NiCad batteries 
and retains data with power off. 
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The Quasar mainframe has a complete range of 
intelligent peripherals including à new 40-Character 
Printer, Telephone Modem/ Cassette Interface, 
H5232 Interface, Color TV Adaptor, WO Adaptor that 
works with up to 6 peripherals. 

That means the Quasar HHC system can be your 
personal computer and database,or portable terminal 
that interacts with a large, central computer, or sup- 
plementary system lo host computers for data retriev- 
al, collection and transfer. 

An expanding array of snap-in software includes 
modelling programs for "what il^ alternatives, pro- 
grams for time-billing professionals, financial calcula- 
tions, and many others for scientific, engineering, 
marketing and business applications. 

For a complete information kit, write Quasar HHC 
Dept., or use Header Service Card. 


= Portable Computer Systems 


| For HHC system tailored to your specific application contact System House/OEM: үл em HHC mie 
American Medical Instruments Cyber v. nine Corp. Impact Technologies Group. inc. Systems 7, Inc. ee в дети cisco, СА 
bes k^ Вила Salisbury NG — Houston. TX 412-7823770 800-227-4258 
Insta-Data Systems, Inc. Pentagon Industries, Inc. System Exposure Agent Computer Services, Inc. Straitline Marketin "nm 
Simi Valley, CA Chicago, IL Dunedin, FL Columbia City, IN а Marketing Inc. 


| „доо. оа 112.057. он 2.744. Ча дағ ARES New York, МҮ 
805-522-9629 312-867-9200 813-736-5154 219-422-6552 212-445-4225 


QUASAR COMPANY, Division of Matsushita Eleciric Corporalion of America, 9401 West Grand Avenue, Franklin Park, IL 60131 (312) 451-1200 


tunately, Max didn’t, but he needed a 
machine immediately for a particular 
project. What should he have done? 

Im going to try to answer that 
question, but with a caveat: this is my 
opinion, It is an opinion based on 
considerable experience, both per- 
sonal and secondhand, but it is still 
an opinion. There are no definitive 
answers in this business. 

Given that, let me review how I got 
into the microcomputer world. 

My mad friend Mac Lean got an 
old Imsai, which he cobbled up with 
this and that, and, lol, it did wonder- 
ful things. He had it running Electric 
Pencil, and when he showed it to me, 
I fell in love, I just had to have one. 

Fortunately, though, Mac Lean 
knew better than to aim me at a com- 
puter store with a shopping list. In- 
stead, he took me to lunch with a 
graduate student named Tony 
Pietsch. Tony was just starting a 
systems consulting house (literally 
house; it operated in his living room) 
called Proteus Engineering. 1 told 
them what I wanted, Tony told me 
what he could do, Actually, nearly 
every word he said was incomprehen- 
sible at the time, but at least ] 
understood the price—which was 
somewhat higher than all the 
component costs, 

“Whyt" І asked. 

"Systems integration,” chorused 
Tony and my mad friend. 

I thought it over and shelled out the 
money. It was the smartest decision 1 
ever made; if I hadn't, I might still be 
struggling with a system that almost 
works. 

Instead, Ezekial (the Z80 Tony 
bought for me) worked from the first 
day. 1 could and did concentrate on 
learning how to use the system rather 
than trying to put it together. If 
something went wrong (those were 
the early days, remember; something 
always went wrong at first), I called 
Tony. More than once he showed up 
in the middle of the night to get old 
Zeke working again, The result was 
that І rapidly began writing with 
computers, turned out several books 
much faster than I had expected, and 
so forth. Within a year, I'd made the 
cost back several times over, 

Later, when friends wanted a 
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machine, I knew precisely what to tell 
them; "Go to Tony Pietsch. He'll tell 
you how much to give him. Hand it 
to him and stand well back." That too 
worked, and splendidly, and no one I 
know of has ever regretted it. 

Now, though, Tony has too much 
other work (including doing updates 
to WRITE); he can't do systems in- 
tegration and maintenance any 
longer, although he did come over the 
other night to help Fix Zeke after 
someone stepped on a cable. Thus 
you can't get Tony to build you a 
system. 

So where does that leave us? 

First, the absolute ironclad rule, 
never to be violated, is unless you 
know what you're doing, deal with 
people who do. 

But how do you know if the people 
you're dealing with know what 
they're doing? Alas, 1 can't tell you. 
This business is very new and grow- 
ing rapidly; a lot of really good peo- 
ple are just getting started, so you 
can't judge by how long an outfit has 
been in business. 

However, I'm getting so much mail 
asking my advice that I must do 
something. After a lot of thought, 
I've decided to say in print what I tell 
my friends who want a system. 

I know two systems consultants 
well enough and have known them 
long enough to recommend them. 
Both have put together systems for 
people I know well (although no! For 
me). I've already mentioned both in 
this column: Dr. Colin Mick, Deci- 
sion information Services, POB 5849 
Stanford, CA 94305, (415) 327-5797; 
and Bill Grieb, Systems Interface 
Consultants, 17440 Revell Dr., 
Pacific Palisades, CA 90272, (213) 
454-2100. Both are well qualified to 
listen to your problems, recommend 
a system including both hardware 
and software, and get it working for 
you. They do expect to get paid for 
their services. І hasten to add that I 
have no financial stake in their com- 
panies, I have introduced them to 
each other, and they are con- 
templating offering some joint 
seminars on computer systems, 

Now do understand, 1 know there 
are a lot of good people operating 
small-systems houses. Some may well 


offer more services for less money 
than either Colin or Bill, The point is 
I don't know anyone else as well as 1 
do them; and I get too many despair- 
ing letters ta allow me to ignore the 
problem, because Max is partially 
right. lt isn't that the computer 
industry isn't ready to sell anything to 
anyone; but it may not be ready to 
sell everything to everyone. Neither 
the systems nor the documents are 
complete enough just to turn things 
over to users without help; the excep- 
tions to this tend to be expensive. 


Dr. Mick on Piracy 

Mentioning Dr. Mick reminds me 
of his solution to the software piracy 
problem: publishers ought to sell 
“authorized-user” licenses to anyone 
who applies. Without the authorized- 
user code, you can't get updates and 
revisions; with it, you can, and the 
company ought not to inquire how 
you got the software. 

At first this sounds like encourage- 
ment of piracy, and it's unlikely to 
appeal to companies who hope to get 
several hundred dollars for their pro- 
grams. However, software prices are 
coming down rapidly. (1 am in the 
midst of preparing a BYTE feature on 
low-cost software already available.) 
It will not be many years hence before 
everything will be under $100. (The 
price in the first year of release may 
be higher, but after that it will plum- 
тей, This, incidentally, is the price 
trend of new computer chips: high in 
the first year or two, falling to 
dirt—well, sand—cheap thereafter.) 
When prices get really low, the cost 
of duplicating and shipping software 
becomes a critical part of the package 
price. 

Thus | can see a time in the not too 
distant future when the major profits 
will come from selling documents and 
updates, The actual machine- 
readable program will be sort of in- 
cidental, and the publisher, while 
never admitting it, will be pleased as 
anything if the software is stolen by 
someone who subsequently buys the 
documents and an authorized-user 
number, 

Creating the program will then be 
thought of in the same way as doing 
the research for a book: it's impossi- 
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BASF QUALIMETRIC” 
INSURING A TOMORROW FOR TODAY'S INFORMATION. 


The BASF Qualimetric standard is a 
dramatic new international standard 
of quality in magnetic media...insur- 
ance that your most vital information 
will be secure for tomorrow when 
you enter it on BASF FlexyDisks® 
today. 

The Qualimetric standard reflects a 
continuing BASF commitment to per- 
fection...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 100% 
error-free certification. Built into our 
FlexyDisk jacket is a unique two-piece 
liner. This BASF feature traps damag- 
ing debris away from the media sur- 
face, and creates extra space in the —— 
head access area, insuring optimum шн 
media-to-head alignment. Тһе result fe. 
is performance so outstanding, | 
and durability so lasting, that BASF 
FlexyDisks are protected by the indus- 
trys only lifetime warranty* | d 

When your information must be a^ a 
secure for the future, look for the dis- i АМ, ZH. T 
tinctive BASF package with the Quali- Te 
metric seal. Call 800-343-4600 for the 
name of your nearest supplier. 
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ENTER TOMORROW ОМ BASF TODAY 


“Contact BASF for warranty details Е 1982, BASF Systems Corporation, Bedford, MA 


ble to sell the book without doing 
research, but no one expects to sell his 
research notes. The money comes 
from the book itself. 


So How Do I Learn More? 

The next most common request I 
get is bibliographic: isn't there a book 
that will teach all7 

Alas, no. I can't even think of a 
whole series of books that wil] do the 
job. There are, however, some that 
are very useful For present and poten- 
tial microcomputer users. 

For example, take Martha Eischen's 
Compu Guide, subtitled "A con- 
sumer's guide to small business com- 
puters," That subtitle is a complete 
misnomer; the book doesn't talk 
about computers at all. Instead, it's a 
discussion of the kinds of questions a 
small businessman ought to ask 
before buying a computer—indeed, 
before hiring a systems consultant. 
Moreover, the book is pitched 
toward those about to buy a pretty 
expensive minicomputer; the prepur- 
chase studies Eischen recommends 
would cost more than most micropro- 
cessor systems. 

The book is thus useful as a sort of 
preliminary orientation tool, to be 
read before you really get started; but 
I sure wouldn't take it any more 
seriously than that, Eischen moves 
toward a number of subjects, but just 
as she gets interesting, she veers off 
and heads toward another. 

A much more useful book is the 
Osborne CP/M User Guide by Thom 
Hogan. The Osborne in the title is, of 
course, Dr. Adam Osborne, who First 
made his reputation publishing com- 
puter books before he developed the 
Osborne 1 computer. 

The Osborne CP/M User Guide, as 
l'm sure comes as no great surprise, is 
useful only to those contemplating 
systems using the CP/M operating 
system; but since in my judgment the 
only professional systems you ought 
to buy run CP/M, that’s not a bug, 
it's a feature. 

This is the book that CP/M's pro- 
ducer, Digital Research, ought to 
have put out as part of the documen- 
tation. It is an introduction to CP/M; 
it is not the last word or anything like 
it. However, [ have not seen a better 
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introduction to the CP/M operating 
system and recommend the book 
highly. 

CP/M is a computer operating 
system. What that means is defined in 
the glossary of Mark Dahmke's 
Microcomputer Operating Systems 
as: “Any program or group of related 
programs whose purpose is to act as 
intermediary between the hardware 
and the user. The operating system's 
main job is to manage resources such 
as disk drives, printers, and other 
peripherals, freeing the programmer 
from having to rewrite commonly 
used functions for each application. 
In this way, the operating system pro- 
vides a uniform, consistent means for 
all user-written software to access the 
same machine resources." 

Dense, isn't it? Fortunately, Mark 
doesn't always write like that; and if 
you want to learn more about operat- 
ing systems—and you should—then 
this is the book to read. 

Unfortunately, the book tells you 
both too much and not enough. 
Sometimes it assumes you know a 
lot; other times it gets down to user 
levels. For all its problems, the book 
is unique; there's literally nothing else 
in its class. Those who want to under- 
stand what operating systems do are 
well advised to get this book. 

Alas, though, the book Га want 
would fit in between Hogan's and 
Dahmke's: a user-level book on the 
CP/M system that would tell you 
something of CP/M's file structure 
and how the data is stored. This 
would give you insights into how to 
use programs like Disk Doctor and 
SPAT (which let you read and write 
disk files 1 byte at a time) and thus be 
able to correct your disks after a 
calamity. 

In my case the worst calamity was 
a power failure that happened while 1 
was transferring the only copy of a 
new chapter onto the safety copy of 
the disk. The directories to both disks 
were damaged, and in those days I 
kept only one safety copy. (Now I 
know better: I have "safety copy" and 
"working safety copy" for all impor- 
tant projects.) Fortunately my mad 
friend was able to reconstruct the disk 
directory using a program called 
SPAT. 


I don't recall! who wrote SPAT, 
which is available from the CP/M 
Users Group. Probably Ward 
Christensen; he did a very great many 
of the useful public-domain utilities 
available from the CP/M User's 
Group. SPAT (with a number of 
other useful programs) is also 
available from Workman and 
Associates on Utility Disk One. 

An alternative to SPAT is Super- 
soft's Disk Doctor. I understand 
that this program has made its writer, 
John Holland, a wealthy man. (He 
also wrote Analiza; see “Ada, 
MINCE, CP/M Utilities, Overpriced 
Documentation, and Analiza П," July 
1982 BYTE, page 290.) Disk Doctor's 
documentation is a bit better than 
what comes with SPAT, but it's not 
really good enough to let you start 
operating on disks without some fur- 
ther study of Digital Research's 
notoriously dense CP/M manuals. So 
it goes. Tony Pietsch's evaluation of 
Disk Doctor was that “anyone who 
knows enough about CP/M file struc- 
ture to use this will be turned off by 
the cutesy stuff: it's called ‘Disk Doc- 
tor,’ which must be why they talk 
about various ‘wards’ of the ‘clinic,’ 
Bah.” My own view is not quite so 
harsh as all that; still, Tony does have 
a point. 

In any case, I've wandered far trom 
my point, which was that the 
definitive book about CP/M has yet 
to be written. Pity. 


A Standard at Last! 

The Institute of Electrical and Elec- 
tronics Engineers (IEEE) has finally 
acted: there's now a standard S-100 
bus, which means that if you buy 
equipment that conforms to the stan- 
dard, all of it ought to work tagether. 
This is a rea] breakthrough. 

The standard is described in Jnter- 
facing to S-100/IEEE-696 Microcom- 
puters, a book by Sol Libes and Mark 
Garetz. (Many other documents and 
books that describe the standard bus 
are available.) 

Sol Libes is, of course, the elder 
statesman of the microcomputer 
world, while Mark is president of 
Compupro. Mark not only co- 
authored this book but also chairs the 
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uperSystems 


350K to 38 megabytes of built-in storage - 
Plus ... multi-user capability 


CMC’s SuperSystems are offered in seven 
computers, from the Model 100 CPU terminal 
which boots directly off our hard disk system, 
to 38 megabytes of storage іп 5% ^ hard disks 
built into the desktop computers. In between 
there are two 5%” floppy drives, available In 
350Kb or 750Kb or 1.5 megabytes of disk 
Storage. 

Our SuperFive, SuperTen and Super20 
teen offer б, 12 or 19 megabytes, respec- 

valy. 

Included also are CP/M 2.2 operating 
system and Microsoft Basic 80, diagnostics 
and communications software. Standard are 
two 280А processors operating at 4mhz, full 
ASCII keyboard, numeric keypad and cursor 
controls, 64k RAM, battery-operated real time 
clock, lower case descenders, 25 lines by 80 


character screen format, reverse video, two 
95232 ports, and other features. 

CMC's SuperSystems offer you the bes! 
price/performance ratio in the industry. The 
seven models support accounting, word pro- 
cessing, programming and scien ific applica- 
tions and a full range of standard software 
operating under CP/M. 

Our central hard disk system supports up 
to 64 users, with up to 80 megabytes of cen- 
tral disk storage. 

High resolution pixel graphics are available, 
too, 

Cost effective? You bet! For example, our 
SuperFive, with 6.38 megabytes of hard disk 
storage, lists for $5,995, or less than 94 
cents per kilobyte. 

CMC was tha first to offer a 5%” hard disk 


in a desktop microcomputer. We've been 
shipping systems for more than a year. Now 
we're the first with a 19-megabyte mini- 
winchester. 

Our systems are reliable. Just ask the hun- 
dreds of dealers selling our SuperSystems. 
We offer service and technical support, and 
Module replacement, in the unlikely event you 
ever need it. 

Nationwide on-site service is available 
through CMC's dealer network. 


Prices start at $2495 


See us at E, Booth No. 4128 


A Division of Computer Marketing Corporation 
11058 Main * Suite 220 e Bellevue, WA 98004 е Phone (206) 453-9777 е Telex: 152556 SEATAC 


Call Toll-Free 1-800-426-2963 


Altos 5-18р.............................. 


Amdek Video 300............... "— 139.00 
Amdek Color | 13% Мопйог................. 315.00 
Amdek Color 1 13” Hi-Res RGB Monitor ..... 719.00 
Amdek Color lil 13" RGB Monitor ........... 399.00 
Atari 800 Computer уу/16К................. 645.00 
Atari 800 Computer у//48К................. 739.00 
Atari 810 Disk Пгіуе....................... 439.00 
C-Itoh Prowriter 8510AP (parallel) ....... ,.. 459.00 
C-Itoh Prowriter 8510ACD (sarial) ........... 599.00 
C-Itoh Prowriter Il ............... .-..., Call for Price 
Comrex CR-5500 12" Green Monitor ........ 119.00 
Comrex CR-6500 13" Composite Color 

МЕРИ. 2. aaa aaa 325.00 
Comrex Com-Riter w/ Serial Interface ....... 879.00 
Daisywriter 2000 Letter-Quality Printer ...... 1049.00 
Diablo 620 RO Рїпїөт..................... 1259.00 
Diablo 630 RO Daisywheel Printer .......... 1999.00 
Diablo 630 KSR Daisywheel Printer ......... 2349.00 
DEC Decwriter IV LA34AA ........... "m 1095.00 
DEC VT100AA Video Terminal ............. 549-0 


DEC Rainbow 100 Personal Computer .... < 
Epson HX-20 Portable Personal Computer . . : 
Epson MX-80FT Type Ii! w/Graftrax Pius .... 499.00 
Epson MX-100FT Type Ili w/Graftrax Plus ... 699.00 


Hayes Micromodem li for Apple 1! ........... 289.00 
Hayes Smartmodem ................ МР те 225.00 
Hayes Smartmodem 1200/300 baud ........ 569.00 
IS MIBIDOSIm асаан онен eee anes n 599.00 
IDS Prism 80 (w/all options & color) ......... 1379.00 
IDS Prism 132 (w/all options & color) ........ 1559.00 
M & A Sup-R-Term 80 column card for Apple 1 279.00 
Microsoft Softcard (2-80) for Apple Il .,...... 269.00 
Microsoft Premium System for Apple Il ...... 579.00 
Microsoft 16K Ramcard for Apple Il ......... 119.00 
Microsoft 64K For ІВМ .................... 359.00 


NEC 3510 Letter Quality Printer wiRS232 . 
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OKIDATA MICROLINE 82A 


$499.00 


120 CPS, Bi-directional logic seeking 9x9 dot matrix, full 96 
ASCII char. Set with true descenders centronics parallel port 
and А5232 serial port (up to 1200 Baud) standard, 80 col., 

includes Okigraph dot addressable graphics, friction feed and 
removable tractor. 22 Ibs., 110 volt standard, 220 volt optional. 


CALL TOLL FREE! 


NEC 3530 Letter Quality Printer w/Centronics 


|їеїасе............................... 1659.00 
NEC 7710 НО Spinwriter .................. 2195.00 
NEC 7730 RO Spinwriter w/Centronics 

ї{їепасе............................... 2195.00 
Lear Sigeler ADM3A Dumb Terminal ........ 569.00 
NEC PC8023 Dot-Matrix printer ............ 489.00 
МЕС JB1201M(A) 12" Green Monitor ........ 169.00 
NEC JC1201 13" Composite Color Monitor... 319.00 
Okidata Microline 80 ...................... 329.00 
Okidata Microline 82А..................... 419.00 
Okidata Microline 83A ..... Mitre eae ..... 695.00 
Okidata Microline 84Р ..... ———n 979.00 
Okidata Microline 84S ..................... 1079.00 
Rana Elite | Disk For Apple Il ...... —Q 359.00 
Rana Elite | Disk w/Controller .............. 465.00 
Rana Elite 11 Disk Drive for Apple ll.......... 529.00 
Smith Corona TP-1 Letter Quality printer..... 639.00 
Televideo 925 Terminal.................... 795.00 
Televideo 950 Terminal.................... 995.00 
USI Pi-1 9" Green Monitor ................. 159.00 
USI Pi-2 12" Green Monitor ................ 159.00 
USI Pi-3 12" Amber Monitor ................ 175.00 
Videx Уідеоіегт .......................... 259.00 
Videx Enhancer !......................... 115.00 
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EPSON MX-80FT , 


$499.00 | FORLESS | 


— == — 


80 CPS, Bi-directional logic seeking 9x9 dot matrix, fuil 96 
ASCII char. Sel with true descenders, centronics-style parallel 
port (RS232 optional), 80 col. , includes graftrax plus dot 
addressable graphics, friction feed and removable tractor 
feed. 19 Ibs. 110 volt only. 


Omega carries software by the following companies: 
e American Business Systems e Ashton Tate e Dakin 5 
e innovative Software e Micropro e Microsoft 

e Sorcim e Stoneware è Visicorp 


Omega carries diskettes by the listed companies: 
е Dysan e Maxell e Scotch ә Verbatim 


Stock Shipments Same Day or Next 
No Surcharge for Credit Cards 

All Equipment Factory Fresh w/MFT Warranty 
Prices do not Reflect Shipping Charges 

Mass. Residents Please Add 5% Sales Tax 


Omega carries accessories for the Apple II by the 
following manufacturers: 


е D.C. Hyes * Microsoft е Тутас е M & R Enterprises PRICES ARE SUBJECT TO 
e Mountain Computer e Kensington Microware CHANGE WITHOUT NOTICE 


e Practical Peripherals e Т. G. Products е Videx 


We carry the complete line of Atari Hardware, Software & Peripherals. 


We will try to match or beat any price with similar purchase conditions. 
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SINGLE USER Shae 


ӚВ-80/4. The affordable singleboard microcomputer 
with multi-user, multi-tasking muscle and brains. 


SB-80/4 А complete microsystem for the user who 
demands speed and storage capacity in single or multi- 
user applications. Ош MULTI/NET operating system 
offers true CP/M compatibility, allowing for limitless flexi- 
bilty and growth. 


Single Board Technology By utilizing the latest in 
large scale integration, engineers have packaged, into a 
singleboard, power and reliabilty usually found only in 
costly multi-board systems. This multiprocessor board 
allows each user (up to four) a dedicated Z80A micro- 
processor and 64K of RAM. The master-slave architec- 
ture, residing in the same enclosure, supervises all user 
requests for storage and peripherals through four 
channel DMA. 


Memory and Disk Storage 320K of 200ns dynamic 
RAM combined with five (5) 280А microprocessors 
provides the hardware to independently multi-task the 
operation. A 4K byte of EPROM for bootstrap, monitor 
and diagonstic test is standard. On board interface for 
Winchester type disk controller allows from 5 to 104 


megabytes of storage for applications that require large 
database files and records. The four parallel and six 
serial ports provide the muscle to support numerous 
peripherals. 

Software INFOSOFT's MULTI/NET provides the most 
efficient multi-processor operating system. This user- 
friendly, CP/M compatible, provides file lock-out, DMA, 
real time clock, and full vectored interrupt on all 1/05, 
BASIC, Fortran, Pascal, Cobol, and PL /1 languages are 
supported. 

Affordability The SB-80/4 gives you five (5) inde- 
pendent microprocessors in one multi-user system. It is 


the power, performance, and capacity of a mini at the 
price of a micro. 


Dealer and OEM inquiries are welcome. 
Nationwide field service through INDESERV. 


3 Colonial Data 


Colonial Data Services Corp., 105 Sanford Street, Hamden, Conn. 06514 е (203)288-2524 е Telex:956014 


*CP/M Is а registered trademark of Digital Research, Inc. 
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IEEE committee that adopted the 
IEEE-696 Standard—that’s the official 
designation for the 5-100 bus stan- 
dard. 

The book tells an awful lot about 
the S-100 bus; more than I will ever 
want to know. It's not light reading, 
but then it wasn't intended to be. 
Ciarcia's readers will find it far more 
interesting than mine will. Still, it 
needs to be mentioned because every- 
one ought to be aware that the stan- 
dard exists. 

And now that there is a standard, I 
hope everyone will design to it and 
refuse to buy equipment that doesn't 
conform; that way we can eliminate 
some af the systems-integration hor- 
ror stories, 


Updated BIOS Information 

Án announcement: Tony has 
definitely sent his BIOS (basic in- 
put/output system) to Compupro, 
and Compupro likes it and is 
evaluating it further, 

Not long ago there was a big 
parking-lot sale at a well-known elec- 
tronics supply house here in Los 
Angeles, and Mark Garetz of the 
Compupro organization was down 
with many of his staff. After the sale 
was over Î invited the team here to 
Chaos Manor for a drink. That was 
when the cable got stepped on. (1 had 
an ulterior purpose: maybe 1 could 
get them to talk about things not yet 
announced. But they brought along 
Vicky Andresen of the rival Morrow 
Designs company, so, alas, I learned 
little about either Bill Godbout's or 
George Morrow's plans.) 

Anyway, while they were here I 
demonstrated Tony's BIOS on The 
Golem, which is my Сотрирго 
8085/8088 dual processor. Among 
other things, Î removed the disk from 
the drive and then tried to access it. In 
the old BIOS, that results in "BDOS 
ERROR ON B: SELECT," but with 
Tony’s it merely says "Please close 
the drive door,” Everyone was im- 
pressed, and somewhat eager to get 
Tony's BIOS for his own evaluation, 
What impressed me was learning just 
how thoroughly Tony Pietsch's soft- 
ware insulates me from some of the 
more common irritants of the micro- 
computer world. 


The Book of Leviticus, Revisited 

My mad friend used to rail against 
what he called "Levitical documenta- 
tion, full of Thou Shalt Nots.” I've 
got a doozy here. 

During the West Coast Computer 

Faire this year, I saw COLORTROL, 
which made file-folder labels that 
vere color-coded in some peculiar 
way. It looked rather pretty and quite 
possibly useful, but 1 saw it on the 
afternoon of the last day, and I didn't 
have time for a full demonstration: so 
I asked them to send me a copy. 


My mad friend used to 
га! against what he 
called “Levitical 
documentation." l've 
got a doozy here. 


Not long ago an enormous box ar- 
rived. |t was mostly full of plastic 
worms, but down in the bottom was 
a loose-leaf notebook, a couple 
dozen colored file-folder labels in a 
pin-feed fanfold, a disk, and some 
documents. À cover letter was includ- 
ed announcing that this was an 
evaluation copy of COLORTROL— 
and that the program was currently in 
a "locked" state. There was a 
telephone number to call so J could 
learn how to "unlock" the program. 

Curious. Because this is a CP/M 
program disk, it can certainly be 
copied; indeed, one of the first in- 
structions given was to make a 
backup copy. So why the “Jock,” and 
what the devil did it mean? 

I fear I haven't yet found out, 
because the second thing | saw was 
the licensing agreement. It's positive- 
ly frightening. 

First, of course, Soft-Link warrants 
nothing, in block capitals. To be 
precise, “SOFT-LINK MAKES NO 
WARRANTIES, EXPRESS OR IM- 
PLIED, WITH RESPECT TO THE 
SOFTWARE OR ITS QUALITY, 
PERFORMANCE, MERCHANT- 
ABILITY, OR FITNESS FOR ANY 
PARTICULAR PURPOSE. THE 
SOFTWARE IS LICENSED AND DE- 


LIVERED ‘AS IS.’ " 

Then comes paragraph after 
paragraph of tiny print in lowercase 
letters, according to which I'm to 
guarantee that I will keep records on 
all copies made and their locations; 
that I won’t make more than five 
copies; that І won't use this on more 
than one “computer system”; and 
that “the customer agrees to take all 
reasonable precautions to secure the 
licensed programs including, without 
limitation, the same precautions he 
takes with his own proprietary 
materials. In particular, the Customer 
agrees not to provide or otherwise 
make available or disclose any 
Licensed Program to any person 
other than his authorized employees 
and/or agents without prior written 
consent of Soft-Link." 

Whatever all that means—and 
there's more—it says | agree to it if I 
open this sealed package the com- 
pany sent. 

Now back in San Francisco at the 
Faire I thought I wanted that pro- 
gram; but now that I look at my 
obligations (many) and Soft-Link's 
(none), I begin to wonder. And sure, I 
know, everyone is doing this and no 
one pays attention to it; but darn it, 
isn't there a limit somewhere? Do we 
all have to become scofflaws in order 
to use the programs we buy? 

Look, here in Chaos Manor we 
have Ezekial and The Golem. They're 
linked together. Does this make them 
one system or two? If I remove the 
cable connecting them, have they 
become two when they were one 
before? And of course there's Helen, 
my son Alex's CCS, which is in 
another room, Suppose ] want to 
generate some file-folder labels, and 
the printer in here is occupied; am 1 
really breaking the law if I have Alex 
run them off? 

And—horrors!—the NEC (Nippon 
Electric Company) Spinwriter we'll 
use to generate the labels has a 
microprocessor in it! Is this a separate 
system? Do I need the firm's written 
consent? For a program to generate 
file-folder labels? Ye immortal gods! 

In any event, Гуе been too in- 
timidated to open COLORTROL, 
and I’ve yet to learn how to "unlock" 
it. Perhaps next month. 8 
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Inexpensive Transducers 
for the TRS-80 


Part 2: Another Look at Monitoring 
Real-World Quantities 


A practical look at the devices that put real-world 


Last month I looked at some simple 
switch-sensing techniques for the 
TRS-80 Model 1/Ш and Color Com- 
puter. This month I'm going to 
discuss the subject of inexpensive 
transducers more generally. These 
devices enable us to monitor real- 
world physical quantities such as 
wind speed, temperature, and air 
pressure. I believe this subject will 
serve as a logical and useful ending to 
the 12-part series ол TRS-80 interfac- 
ing techniques. 

The devices in this article are more 
than switches. They are actually trans- 
ducers, devices that transform one 
form of energy into another. An ex- 
ample of this is the National Semicon- 
ductor LX0503A pressure transducer, 
which transforms energy in the form 
of pressure to a voltage via a 
piezoelectric "bridge." 

The two most common electrical 
“analogs” (quantities that correspond 
to real-world phenomena) that I'll be 
working with here are changing 
voltage, produced by devices such as 
the LX0503A, and changing resis- 
tance, produced by devices such as a 
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interfaces to work. 


William Barden Jr. 
28122 Orsola 
Mission Viejo, CA 92692 


thermistor, which has a resistance 
that varies with temperature. Further- 
more, when the electrical analog is 
resistance, it's convenient to convert 
it to voltage, which can be more easi- 
ly manipulated in computer-interfac- 
ing schemes. Therefore, l'm really 
measuring only voltage, by means of 
the Color Computer's joystick 
analog-to-digital (A-to-D) converter 
or an equivalent Model I/IH circuit. 
I'll use the Color Computer for sam- 
ple programs here, but all the con- 
cepts apply to the Model 1 and III as 
well. 

The Color Computer A-to-D chan- 
nels operate with voltage inputs in the 
range of 0 V (volts) to +5 V direct 
current (DC). The various A-to-D 
converters described for the Model 
III in earlier articles in this series 
also operate in this approximate 
voltage range. However, the devices 
that 111 be talking about here operate 
at much lower voltages, typically in 
the hundred millivolt (mV) range. For 
that reason, the first thing I'll do is 
look at a general way to amplify the 
transducer outputs. 


Using Op Amps to Amplify 
A-to-D Converter Signals 

I'll use three basic amplifier circuits 
in the following discussions. All of 
them use operational amplifiers. 

Operational amplifiers are linear 
integrated circuits (Cs) that are com- 
monly used for low-frequency 
amplifiers. They are characterized by 
high input impedance, low output 
impedance, and input voltages that 
track each other. There are always 
two inputs with op amps, a minus 
and a plus input. The minus input is 
called the inverting input because a 
voltage increase on this input will 
result in a decrease in the output 
voltage. The plus input is noninvert- 
ing input because a voltage increase 
here will result in an increase in the 
output voltage. 

Earlier op amps used dual power 
supplies; however, some newer ver- 
sions draw оп a single supply. I'l] use 
the single-supply type in the circuits 
in this article. 

A typical configuration for an op 
amp is the inverting system shown in 
figure 1. The input resistor (R1) and 
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the feedback resistor (R2), which is 
connected from the output to the 
minus input, determine the -voltage 
gain of this amplifier. The voltage 
gain is; 


V аш 


ош 


— Va X (R2/R1) 


Typical values for R2 and R1 are 1 
megohm and 100,000 ohms. These 
values will produce a X10 op amp, 
one that multiplies the input voltage 
by 10. Note that in this case the input 
voltage must be negative. Inputting 
—6.1 V will produce a +1 V output, 
inputting —0.2 V will produce a +2 
V output, and so forth. Inputting a 
positive voltage such as +0.2 V will 
produce a O V output. The output 
voltage will increase linearly to about 
+3.5 V, as shown in figure 2, giving 
this particular op amp circuit an input 
range of 0 V to —0.35 V, for an out- 
put range of 0 V to +3.5 V. 

A X5.6 op amp can be made by 
substituting a 560k-ohm resistor for 
the feedback resistor (R2). Similar 
substitutions can be made for other 
voltage gains. ПІ be using the X10 
and X5.6 inverting op amps in the 
applications discussed later. 

The parts layout for a X10 or 
X 5,6 op amp is shown in figure 3. It 
is built on a Radio Shack prototype 
board (part number 276-175), which 
allows easy connection of ICs and 
components. 

Figure 4 shows a noninverting op 
amp. Jt amplifies a positive voltage 
applied to the plus terminal, produc- 
ing a positive output. The voltage 
gain is again dependent upon the 
values of the two resistors, R2 and 
R1, according to this formula: 


Мы = Va X((R2/R1) + 1) 


The op amp configuration shown 
in the figure gives a gain of about 11; 
I'll use it with most of the transducers 
discussed in the remainder of the arti- 
cle, 

Figure 5 depicts the parts layout for 
the noninverting op amp, again ona 
prototype board. 

A third type of op amp amplifier 
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Figure 1: Using three components you can construct an inverting operational amplifier 
with a X10 or a Х5,6 gain, [t will increase typical transducer outputs to a range com- 


patible with A-to-D converter inputs. 


QUTPUT 
VOLTAGE 
(VOLTS) 


Х10 INVERTING ОР AMP 


01 8.2 


0.3 035 04 


INPUT VOLTAGE (- VOLTS) 


Figure 2: The op amp operates in linear fashion up to about 3.5 V for a supply voltage of 


5 V. 


(shown in figure 6) multiplies the dif- 
ference between two input signals ap- 
plied to the plus and minus inputs. 
This is handy for amplitying bridge- 


type inputs, in which one value in- 
creases and the other decreases, as is 
the case with the National Semicon- 
ductor LX05034 pressure transducer. 
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Chances are, it's not running 
as productively as it could Бе. 

And the effects—lowered 
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a tighter profit squeeze—can be 
staggering. Nof just for your busi- 
ness, but for our nation as а 
whole. 

There are no instant cures. 

Growth in your business— 
and in this nation—depends on 
working more productively than 
ever. And on getting more out of 
what you're already putting in. 

With careful planning and a 
sustained effort, you can improve 
the productivity of your opera- 
tions, the quality of your product, 
create better job satisfaction 
within your work force and out- 
perform your competition. 

To learn more, send for the 
American Productivity Center's 
free brochure, "А Productivity 
Program...or Productivity Improve- 
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Figure 3; Component layout for the X10 or X 5.6 inverting op amp. Parts are mounted 


on a prototype board, 


Figure 4: A noninverting operational amplifier. 
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Performance, speed, control, ease of use. That's 
what you expect from a finely tuned machine. And 
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Circle 160 on inquiry card. 
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choice for data management applications. FMS can 
make you more productive and save you time and 
money, whether you're developing a simple mailing 


list or a complex turn-key general accounting system. 


The UNIX-inspired FMS Shell brings advanced 
capabilities like command stream manipulation 
and dynamic input and output redirection to the 
CP/M world for unprecedented control af the 
operating environment. 


Don't Run Qut of Gas. 
FMS's capabilities go way beyond other data 
manipulation programs. More fields per record, 
more open files, more variables, more everything. 
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Don't lock yourself into a system that can't handle 
the big jobs! 
A Proven Winner 
FMS-80 has been leading the field since 1978, 
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j future. Contact your local dealer for a test 
drive. 
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Figure 5: Component layout for a noninverting op amp on a prototype board. Again, 


You won't be asked to move three components suffice. 


mountains but you'll under- 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard ata 
challenge unique to the Peace 


Corps. 

Above all, you'll be learning X10 DIFFERENTIAL OP АМР 
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^ Figure 6: А differential op amp amplifies the differential voltage across two inputs. 
A VR, Pubic Service of This Magazine These inputs come from many transducers. Gain is similar to the inverting type of op 
li а The Advertising Council amp. 
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The configuration shown uses a 
X10 amplifier. 


Condition Output (in volts) 
Direct sunlight at 0900 0.535 A Solar-Cell Light Detector 
реч 90 degrees т вип ves Solar cells are designed to convert 
acing sun, overcas | | We 
Turned 180 degrees from sun 0.478 sun or incandescent light into elec- 
Outdoors, shade gradations 0.39 to 0,445 tricity. In recent years, solar cells 
Inside house, day, facing window 0,225 ve improved both in cost and effi- 
Inside house, day, facing inside 0,065 ha FPF 
Inside house, dark hallway 0.003 een | 
The unit I tested was a Radio Shack 
Inches from 75-watt tamp cell (part number 276-124); similar 
Б 0.426 products are available from Edmund 
12 0,359 Scientific (101 E, Gloucester Pike, 
ks ere Barrington, NJ 08007). Normally you 
30 0.116 think of solar cells as energy con- 
36 0.085 verters, but of course they work quite 
well as light detectors too. 
Table 1: Measured performance of the solar cell used as a light detector. On a clear day at 25? Celsius (C) at 


noon in direct sunlight, the cell pro- 
duced about 0.535 V and 0,18 
ampere, or about 0.1 watt, When the 
cell is taken out of direct sunlight, its 
Resina output falls rapidly. Table 1 lists 
Voltage with Load Resulting Voltage with Load Added voltages developed under different 
No Load Added (ohms) with Load Added (Іп milliamperes) lighting conditions and light sources. 
Some other results might próve in- 
teresting. The solar cell was not 
responsive to any degree to infared 
light. Voltage dropped considerably 
when the load on the cell output was 
increased as shown in table 2. 
Table 2: Effects of an electrical load on the solar cell. You can activate the solar cell with 
a flashlight. Because it has a large sur- 
face area compared with that of a 
photocell or other photosensitive 
device, your aim doesn't have to be 
precise, Using the X5.6 op amp and 
the Color Computer program in 
listing 1, the flashlight could be 
detected from 8 feet away. With the 
X10 op amp, the input exceeds the 
linear range of the circuit, but the 
flashlight beam is detected from 16 or 


Listing 1: A simple BASIC light-detector program for use with the solar cell. A warning 
tone sounds when a light activates the solar cell. 


{ба Kie FOR LIGHT DETECTOR 


118 A=JOYSTKCO> 20 feet. 
120 IF A>@ THEN SOUND 100,1 Listing 2 is a general BASIC pro- 
196 GOTO 116 gram for use with the Х5.6 op amp 


and solar cell. 

Readers may want to compare the 
solar-cell circuit with another 
photosensitive circuit that uses the 
Radio Shack cadmium-sulfide 

Listing 2: A BASIC program for reading and displaying solar-cell output. The solar cell photocell (see "Color Computer from 


is connected to the right joystick by the x channel. A to D,” December 1981 BYTE, page 
188 'x5.6 ОР AMP FOR SOLAR CELL Deme ee OU eae 
119 CLS ing resistance as light intensity in- 
on пастет е ve йош ныр creases; resistance varies from about 
Р и 5 zm, A А 5 
140 PRINT @ 288+5, "Вер Vs" ,INTCCR/64 2*4, 9+100 9108 A rats — ids ео ы 
150 PRINT & 320+5, "CELL Ye" INTCCA/64 »4, 9/5. 6*100 7188 the dark. The cadmium-sultide 
160 GOTO 120 photocell can be used in a voltage- 
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The mind never stops. Your con- You'll also discover a panorama of 


stant search for better, more cost- office automation products and serv- 
efficient business methods will lead ices exhibited by more than 150 of the 
you to the fourth annual Office Auto- leading manufacturers. There will be 
mation Conference, the only one of four luncheon workshops in which you 
its kind tn the world. Our theme is may choose to participate, and a 
Explorations in Office Automation, special presentation by five editors 


and we'll be presenting 50 technical from Newsweek who will be con- 
sessions which will examine six areas ducting a Periscope Panel with lively 


of interest: | discussion on events of the day. 

е Advanced Office Technology We're expecting a sellout crowd at 
* Communications OAC '83, so why don't you fill out and 
* Current Office Technology mail this coupon today. Be a part of the 


е Human Factors and Social! Issues office of the future at OAC '83. 
е Management and Organizational 

Issues 
e Systems Integration 


THE FOURTH ANNUAL 


4 198.3 
BE] OFFICE AUTOMATION 
CONFERENCE 
FEBRUARY 21-23, 1983 • CIVIC CENTER * PHILADELPHIA, PA. 


SPONSORED BY AMERICAN FEDERATION OF INFORMATION PROCESSING SOCIETIES, INC. 


p =e === ма m жа жән жәе өне a ame eu» «(For more information, cut and mail today. p e тән» ame == = = «в «ә жн» шыш — Gm 
| МАМ Mail to: | 
| | AFIPS | 
Ela 1983 OAC | 
| COMPANY PO. Box 9659 | 
| ADDRESS Arlington, VA. 22209 | 
лл мл RIP 9 | 
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` TWO MILLION 

` PEOPLE COULD 
USEYOUR — 
SOFTWARE. | 
_ TOOBAD — 
THEY'VE NEVER 
HEARD OF YOU. 


At last count, more than a 
couple of million Americans owned 
personal computers. And that 
a is expected to triple by 


That's a fertile environment 
for software sales. But alot of per- 
sonal computer software organiza- 
tions are discovering it's not as 

easy as they might have thought. 
| The problems boil down 
to these: 
Lack of awareness on the 
art of personal computer buyers. 
ck of understanding on the part 
of personal computer salespeople. 
Lack of unlimited dollars to adver- 
tise in the myriad magazines that 
reach this small segment or that 
small segment of the total market. 

If any of this sounds like a 
familiar frustration to you, we've 
got good news. LIST 1s here. And 
its advent heralds a new era in 
cost-effective software marketing. 

LIST} 
another guide. | 


isnt -------- 
Г. “1 WANT TO MAKE MORE PEOPLE AWARE OF MY SOFTWARE: 


the personal computer market. 

With LIST, you'll be able to 
reach business and professional 
people at a critical point in the 
pure i Sa they ve 

ought their hardware. 

At the same time, you'll be 
able to impact another significant 
market segment—those А og 
who already own personal com- 
puters, өлі: аге eager to learn how 
they can do more with them. 

To find out how LIST can 
expand the awareness of your soft- 
ware for less than $200, send us 
this coupon. (Hurry! We go to 
press December 15.) 

Or don't. And go on being 
са well known than you deserve 
to ре. 


LIST 1s published by Redgate 
Publishing Co., an affthate of 
E F Hution & Co. 
1 800 327-1300 


In Florida call: 1 305 231-6904 


it'smot another | O Pease send ir at pny LIST on. | 
dir ectory. It’ S ali Send to LIST, Redgate Publishing Co., 3407 Ocean Dave і 
informative new Vero Beach, FL 32960. Or phone 1 1 800 32 ' 7-1300 00. 
publication that — | 
puts software 

first. And puts a "— 
you in touch— i im 
directly, inexpen- | 
sively—with the | 
fastest growing 


segments of 


©) 1982 Redgate Publishing Company 
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3) CdS PHOTOCELL 


(RADIO SHACK 
275-116) 


* 5-PIN DIN - TYPE 
2200 OHM CONNECTOR 
RESISTOR {REAR ¥IEW) 


ж 
ALTERNATIVE RESISTOR 
10K POTENTIOMETER 


Figure 7: The cadmium-sulfíde phatocell changes resistance with light. You can use a 
simple voltage divider ta convert the resistance change to voltage input for an A-to-D 
converter. 


GLASS 
"BEAD" D TYPICALLY | D TYPICALLY 
9.014" 0.014" 
D | 
ч] E 
«— D 
L L 
D 
GLASS a D в 
н н B TYPICALLY B TYPICALLY 
PROBES 1/4" 1/2" 
B B 
Ё 
H 
STANDARD : 4 


FAST RESPONSE 


Figure 8: Thermistors come in a variety of shapes and sizes. Response time is generally 
better for smaller thermistors. 


FENWAL GA45P1 
SOK 


REMOTE 
THERMISTOR 


15K NEAR 
(COLOR 
COMPUTER) 


TO TO TO 
JOYSTICK JOYSTICK JOYSTICK 
GROUND M CHAN +5¥ 
(РІМ 3) (PIN 1) {PIN 5) 


Figure 9: You can convert thermistor-resistance change into a corresponding voltage for 
tnput to an A-to-D converter with a voltage divider. 
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divider circuit as shown in figure 7. 


A Thermistor Temperature- 
Sensing Circuit 

In the December 1981 article, 1 
discussed a thermistor, another 
device that puts ош a varying 
resistance, in this case, according to 
ambient temperature. The device 
chosen for that article was ill-suited 
for a computer system input; it was a 
large thermistor, like those found in 
television sets, used to detect overcur- 
rent conditions. 

Plenty of available smaller ther- 
mistors are very sensitive to small 
changes in temperature and respond 
within a second or less. One of the 
chief suppliers of such devices is Fen- 
wal Electronics (63 Fountain St., 
Framingham, MA 01701). They carry 
a complete line of every available 
thermistor and have local 
distributors. 

The Fenwal (and other) thermistors 
come in many different sizes and 
packages, some of which are shown 
in figure 8. Generally, the smaller the 
package, the more sensitive the ther- 
mistor. The "probe" package is іп- 
tended For immersion in liquid. 

The nominal resistance (e,g., the 
resistance at 25°C) of Fenwal ther- 
mistors ranges from about 1000 ohms 
to 10 megohms. Prices are on the 
order of a few dollars, depending 
upon the package type. 

in my test setup ] used a Fenwal 
GA45P1 thermistor. This is a 
50k-ohm thermistor in a standard 
glass probe configuration that 
responds (changes resistance) within 
a few seconds. The input to the A-to- 
D converter is shown in figure 9. 

The resistance of the GA45P1 for 
various temperatures is shown in 
table 3, along with the expected 
voltage at the junction of the voltage 
divider, The Ry is the coefficient to 
be multiplied times the 25*C 
resistance to find the resistance at 
various temperatures. You can see 
that the resistance/temperature curve 
is far from linear. You've got to deal 
with wide extremes in resistance. 

I used a Color Computer BASIC 
Program to read in the voltage- 
divider values and came up with the 
readings in table 4. These values 


Are you looking for a DATA BAS. 
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IF YOU AREN'T A PROGRAMMER... 


..» Ош program generator, QUICK GEN, is 
ready to help you. With QUICK GEN almost 
anyone — even those unsophisticated about 
compulers — may generate powerful busi- 
ness programs. In ashort time, you can create 
a program and a data file that allows an opera- 
tor, using menu choices, to selectively. , 

review records add records 

edit records delete records 

update records print out records 


QUICK GEN guides you through the 
following easy steps. When you finish, you will 
have created a GBS program and a data file. 
1. Create a screen of labels and headings 
uging a full-screen editor 

2, Define data fields, including type and format 

3. Position data fields on the display by mov- 
ing the cursor 

4. Write equations that perform calculations 
on the displayed data 


Also of help to the non-programmer is 
our report generator REPORT GEN. With 
it you may create programs that can produce 
a wide range of customized reports. Check 
out these features of REPORT GEN: 

Complete file printout 

Summary printout to your 
specifications 

One line per record, or 

Multiple linea per record 

Print from up to three related files 

Compute subtotals and totals 


Finally, there is MENU GEN. It ties all 
of your programs together and permits an 
operator to work exclusively from menus. 
QUICK GEN, REPORT GEN, and MENU 
GEN all require GBS to operate. 
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IF YOU ARE A PROGRAMMER... 


...you need GBS. lt is a powerful, fully pro- 
grammable, relational database management 
system. You can access 3 different files 
simultaneously, and work with as many files 
as you need within a single program. Use one- 
icone, one-to-many, or many-to-one rela- 
tionships. GBS allows data files to span four 
disk drives. Up to ten indexes may be used 
simultaneously with each data file, and they 
are automatically updated when records are 
added or indexed fields are changed. 


GBS uses disk space well by compress- 
ing screens and program tables, and by 
requiring only 24K of disk space to index a 
data file of 5000 records. When you run 
applications, GBS need not be available on 
disk, thus freeing often valuable disk space 
and avoiding tedious overlays of program 
code. 


When you program GBS, all the tools are 
immediately available. You may program and 
test without requiring an outside editor, 
assembler, or compiler. Thus, changes may 
be made and tested in seconds, 


You program GBS by making table 
entries using a full screen editor. The tabular 
structure allows GBS ta execute your appli- 
cations and those created using the 
GENerator programs extremely rapidly. 


You may construct screens with a full 
screen editor. Later, your programs will dis- 
play these screens with a single instruction. 
You may use subroutines to shorten and 
organize your programs. The fields in a record 
may be referenced like an array. And for those 
learning to use GBS, there are valuable 
HELPs available on call. 


THE BEST DATA BASE SYSTEM 


BS 


IS READY TO DO YOUR JOB 


GBS" 9300 
QUICK GEN" $125 
REPORT GEN" $150 
MENU GEN" $ 75 
CONVERT $ 60 


START USING GBS NOW. 


GBS is up and running on most popular 
CP/M* based computers, like those made by 
Apple, Tandy, Xerox, Sharp, NEC, Osborne, 
Televideo, Hewlett Packard, Vector, Toshiba, 
Altos, and more. 

If you are now using an older, slower data 
base management system, you can move up 
to the power of GBS and айар! your current 
data files with the help of our optional utility 
CONVERT. 

You can order GBS with confidence 
because we guarantee it! ЇЇ GBS isn't all 
we say it is, and more, simply return it within 
30 days for a full refund. This offer is for a 
limited time only, so please act immediately. 
Discuss these terms with your local computer 
store manager — he may be a participating 
GBS dealer, 


Call Today 
Contact us today for additional infor- 
mation or to take advantage 
of our special 3g aa 
day Money Back ! 
Guarantee. 


GBS — it's the best 
business decision 
you can make, for 
today and for the 


future. 


QUALITY SOFTWARE 
6660 Reseda Blud., Suite 107 
Reseda, CA 91335 (213) 344-6599 


"CPM is a regetered irademark of Digs a} Research. 
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Temp. Voltage 


= ° Temp. VOM Color Computer 
C F Reorrr Нунҥнм Divider (ín volts) oF Reading JOYSTK (0) 
—10 14 6.12 306,000 4.71 
0 32 3.51 175.500 4.55 116 ' 36 
10 50 2.08 104.000 4.32 110 3? 
20 68 1.27 63,500 4.04 104 33 
25 77 1.00 50,500 3.81 100 41 
30 ВБ 0.794 39.700 3.59 96 Ре 
40 104 0.510 25 500 3.11 45 
5) 122 0.336 16.800 251 48 
B0 140 0.226 11,300 212 . 49 
70 158 0.155 7,750 1.68 57 52 


| 41 ; 57 


| ү = 495 я; Table 4: Sample data compares actual 
| шы 15,000 + Я, voltage readings at junction of voltage 
divider and Celor Computer 

Table 3: Resistance of the thermistor changes drastically over a short temperature IOYSTK(0) values. 
range. 


represent the voltage normalized to 
JOYSTK values of 0 through 63; each 
count represents about 78 mV (5 


Listing 3: A BASIC program to compute temperature based on inputs from GA45PI 
thermistor; the program utilizes table lookup and interpolation, 


3n 5 T THERMISTOR 1/0 V/64). 

L - — 

191 DATA 14,4.71,4.55,32,4.55,4,32,50,4.32,4.04.60,4,04,9,29  , You will see in listing 3 a more 
102 CATA 86,3,59,3,11,104,3.11,2.61,122,2. 61,2. 12 elaborate BASIC program that inter- 
183 DATA 149,2, 12,1.68,-1,-1,-1 polates values based upon resistance 
183 CLS values from table 3 

118 HzJOvYSTKCO» E ` 

120 Yer AGS e064, 959 Plotting the expected voltages at 
130 RESTORE various temperatures versus 
149 READ T,V1,V2 measured values produced the plot 
158 IF ¢T=-1 OR V»4.715 THEN PRINT "OUT OF RANGE" STOP i e pa ca 
170 IF CCV»2V2» AND (94жУ122 THEN GOTO 180 ELSE GOTO 140 : Ч A 

188 у=(сү1-Мз/суї1-у25›5Жж18+Т the readings, as we used to do in the 
190 PRINT 8 256-198, ІМТСУЖІР>2210," i university physics lab, I left in the 
200 GOTO 119 anomaly. I varied the temperature by 


immersing the probe in a container 
filled with ice or hot water. 
Although the thermistor loses sen- 
sitivity (in this setup) at temperature 
extremes, it is still a very useful 
device because it is small, uncompli- 
cated, and inexpensive, Large ther- 
mistor values will be unaffected by 
long runs of wire, so the device can be 
located quite a distance away from 
the computer, Resolution from 0°C 
to 51°C is fine, allowing you to detect 


MEASURED/ changes in temperature as small as 
ЕР 2.2°С {e.g., you can tell the dif- 
(VOLTS) ference betwen 0°C and 2.2°С). 


Another important aspect of ther- 
misters is the self-heating mode. If 
current through a thermistor in- 
creases without limit, the thermistor 
5 ——4 EXPECTED resistance drops, increasing the cur- 
62-9 лар rent, and so forth, until thermal 
runaway occurs, burning up the ther- 
mistor. However, this self-heating 
mode can be initiated and held in 
Check by a suitable series resistance. 
Figure 10: Test results for the thermistor, Data compares favorably with expected The thermistor will then heat up to 
results except for one anomaly. 100°C or so, Any change in ambient 


“40 50 60 70 BO 90 100 110 120 
1-1 
F 
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The Smith-CoronaTP1 is the only 


letter-quality printer for under $900: 
No wonder its so popular! 


SMITH CORINA ГР-1 


The Smith Corona TPT Daisy Wheel Printer 


The basic TP-1 handles letter and legal sized 


Big problem! You want to get a beautiful, letter- 
paper. A tractor feed option to handle either fanfold 


quality printer. Yet you want to keep costs down. 
Welcome solution: the Smith-Corona TP-L 


Its the only daisy wheel printer on the market 
that sells for under $900. So you can get the print 
quality you really want in a printer, at a price that's 
well within your budget. (In fact, its so reasonable, 
you may find you want a TP-1 even if you already 
own a dot matrix.) 

The TP-1is just right for small businesses or 
in-home users. No wonder it's already a huge 
success! 

The print quality of the T P-1 stands up against 
printers costing three times as much. In fact, you'll 
get results identical to those of the finest office type- 
writers. So you'll never again have to send an impor- 
tant letter that doesn't look important. 

The TP-1 is also suitable for reports and manu- 
scripts. Even budgets and forms. 

Just as important, the ТР-1 іѕ amazingly simple 
to operate. And its compatible with most microcom- 
puters and available with either standard serial or 
parallel data interface. 


Circle 405 on inquiry card. 


or single sheet paper will be available soon. Theres 
a choice of easy-to-change, state-of-the-art daisy 
print wheels. And ribbon cassettes that just drop in 
—simple as that. 

One other thing: unlike many printers, the 
Smith-Corona TP-1 is made in America. 

So don't settle for a dot matrix printer when 
you can find (or add) real letter-quality results at 
an incredibly low price. With the Smith-Corona 
whee! preter, Smith-Co 
wheel ас mith- rona 
MEER "T send үе information on the Smith Corona | ecc 


O check if dealer | 
бїр —_ 
Mail coupon | 
| Terry Diener, Vice President Sales | 

Smith-Corona 
L 65 Locust Avenue, New Canaan, Ct. 06840 B11 | 
i. ` Manufacturers suggested retail is under $900, but prices may vary. 
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¥ {TO Х10 NON- 
9T INVERTING 
ОР-АМР) 


Your 710 mv/ KELVIN 
ADJUST POT FOR BIAS 


Figure 11: An LM334 temperature sensor can be biased so that output is midrange. 
Voltage output changes about 10 mV per degree С. 


conditions now affects the thermistor 
temperature and also the current flow 
through the thermistor. Blowing on 
the thermistor, for example, will take 
heat away from the thermistor by 
convection, as will fluids flowing by. 
You can create excellent Flowmeters 
(including anemometers), vacuum 
pressure gauges, and similar types of 
instruments with thermistors operat- 
ing in the self-heated mode. See Fen- 
wal specifications if you'd care to ex- 
periment. 


An LM334 Temperature-Sensing 
Circuit 

An alternative approach to com- 
puter temperature sensing is the use 
of an LM334 (Radio Shack part 
number 276-1734) temperature sensor 
and adjustable current source. In ad- 
dition to its customary use as a cur- 
rent limiter, the LM334 also offers 
temperature-sensing capability. Its 
output voltage will change approx- 
imately 10 mV per Kelvin, according 


432 November 1982 © BYTE Publications Inc 


to published specs. Kelvin? Since you 
rarely дегі with absolute zero in the 
three computer systems (except when 
interfacing to some assistant elec- 
tronics store managers) let’s think in 
terms of degrees Celsius or 
Fahrenheit. For every °C (1.8°F), the 
output will change by 10 mV. An 
18°F change will result in a change of 
0.1 V, and a 72° F change will result 
in a change of 0.4 V. These changes 
are too small by a factor of 10 for 
your A-to-D converter, but you have 
the X10 amplifier, 

Note that the temperature changes 
are linear, unlike the thermistor, A 
l-degree change in temperature 
always results in a 10-mV change in 
output! 

Figure 11 shows the circuit ] used in 
this application. This circuit "floats" 
the LM334 between +3 V and —3 V. 
The 500-ohm potentiometer is ad- 
justed until the output is about 
midscale (2.5 V) for the center 
temperature in the range. The output 


| McGraw-Hill Bookstore - 


NEWEST trom 
James Martin 


The sage of the computer industry 'pieasesenóme — copies of 


VIEWDATA AND THE INFORMATION SOCIETY 


Published by Prentice-Hall + MasterCard Visa АтегЕхр__ 
The marriage of TV, telephone and computer 

The technology — its impact, problems, applications and future 
Types oi systems and guidelines far implementation 


James Martin discusses one of the most exciting 
developments of the "805, with applications at the 
private, consumer and public levels. 307 pp. $31.50 


LM334 


SOLDER THREE 
LEADS 


! SLIP THREE 
47” PIECES OF 
"SPAGHETTI" 
OVER EXPOSED 
LEADS 


FINAL 
APPEARANCE 


3- WIRE 


CABLE 
Cw 


DIP (N H 
PVC CEMENT 


Figure 12: The LM.334 comes in a small 
package, which can be waterproofed, The 
sensor can be located long distances away 
from the A-to-D converter and computer. 


of the LM334 goes to a noninverting 
X 10 op amp, which then connects to 
the A-to-D-converter channel. 

For this test setup, 1 used an LM334 
on a long wire, as shown in figures 12 
and 13. An advantage of this circuit, 
by the way, is that it is current- 
driven, allowing long runs to the sen- 
sor. The assembly was dipped in PVC 
(polyvinyl chloride} cement for 


waterproofing. 


Please print clearly, 


McGraw-Hill Bookstore ВҮ11 ЛД 
11221 Avenue of the Americas 
i N.Y, N.Y 10020 


ra 
ши 


1 Viewdata and the Information Society by 


! James Martin at $31.50. 


Account No. Expires 


Slate__Zip 
sales tax plus $2.50 postage, handling 
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Creative Logic introduces 
the $795 solution to 
| the 52, 000, 


Тһе $2,000 problem: 

Until now, ‘when you wanted to delegate 
information to a printer or modem in 
your microcomputer network, you had to 
tie up a $2,000 кел for each printer 
or modem in use. This was not only a 
waste of money, but a waste of time. 


Тһе $795 solution: 

Creative Logic is proud to introduce a 

first in the microcomputer industry— 

Datrix "—a small computer whose 

sole function is the routing of informa- 

tion to printers and modems. 

• Datrix currently supports the Corvus 
Constellation Network. 

• When Datrix is informed what informa- 
tion to print, it controls the actual 
printing. This immediately frees your 
computer for other projects. 

• Datrix can store up to 62 files to be 


printed on a first come, first served basis. 


* Add a modem to Datrix and you're able 
to transfer information over conven- 
tional telephone lines. Also, Datrix has 
an internal real time clock which can 
be set to work automatically to handle 


16 modem transactions in any 24-hour 
period without an operator. 

e Datrix is proven technology. The heart 
of the Datrix is a Z-80 microprocessor. 

* Datrix uses industry standard RS-232C 
communications protocol. 

• Two files can be printed simultaneously 
or two modems or any combination 
of the two. 

е [nstallation is easy. Simply plug in the 
m interface cable into the Datrix 
and any port on your Constellation 
Multiplexer. Printers only require 
a three-wire connection. Modems are 
easily connected. 

• Datrix software is designed for compati- 
bility with the spooler program supplied 
wilh your Corvus disc drive. 

• 90 day warranty on parts and labor. 


ЭТЕЛИ. fin iON э | 
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283] М. Catherwood Stree 

Indianapolis, IN ‘6219 'GU) 549-2916 
Dealer inquiries invited. Some пе] distributorships available. 
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Figure 13: You can build the complete LM334 temperature-sensing circuit on a pro- 
totype board by using five components plus the sensor. 


Price 


$249.00 
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The graph in figure 14 represents 
the test results. The slope of the line 
shows about 10 mV per 0.972°C, 
which compares favorably with the 
expected results. Here, the range of 
input temperatures was about 37°F 
through 91°F. Adjust the poten- 
tiometer for the range you require or 
use less amplification in the op amp. 

The LM334 makes ап excellent 
temperature sensor, and I would tend 
to prefer it to the thermistor method 
for precise temperature readings. 
Changes in temperature of about 
1.2°F can be detected with the circuit 
described in this section. 


DC Motors Used as Generators 
Radio Shack and many other sup- 
pliers sell small DC motors that will 
operate from 1.5 V through 6 V DC 
and rotate as fast as 8,000 or 10,000 
rpm (revolutions per minute). You can 
also use a small permanent magnet 
DC motor as a generator if an exter- 
nal force turns the shaft and you have 
motor leads as power sources, 15 it 
feasible to use a DC  motor's 
generating capacity to measure rota- 
tional speed? Here's what I found ош, 
The motors I used were Radio 
Shack part number 273-208. They are 
specified for 1.5 V to 6 V DC and 
3550 rpm with no load. Figure 15 
shows the test setup. А variable 
power supply drove the motor on the 
left, The motor on the right was 
driven by the first motor, via a piece 


Add a BTA smart multiport controller to your C.P.U. 


The MODEL 524 expands a single RS232 port to four 
individual ports with port selection and baud rate 
controlled by user software. | 


Buffered inputs permit simultaneous operation in- 
creasing data exchange rate. 


62K spooler model also available. 


Bay Technical Associates 
Р. О. Box 387, Бау St. Louis, MS. 39520 
601 - 467-8231 


Circle 48 on Inquiry card. 


The speed and power of an IBM PC 


on a $345 Apple® card. 


FAST 5 MHZ OPERATION, 
TRUE MULTIPROCESSING 


ALF's AD8088 Processor Card adds a fast 16-bit 
8088, the processor used in the IBM PC, to your 
Apple ЇЇ. It runs programs from its on-board memory 
at a full 5 MHz— 12% faster than the IBM PC— while 
the Apple also runs at full speed. And two or more 
ADS8088's can be used in one Apple, to tackle 
problems that are beyond many mainframe systems. 


CP/M-86 AND 192K MEMORY 


CP/M-86® , the 8088 version of the industry stan- 
dard CP/M operating system, is available for the 
AD8088 for only $200. AD8088 CP/M-86 uses the 
popular Microsoft Softcard® disk format so you can 
buy the latest programs direct from major software 
distributors like Lifeboat Associates. 

CP/M-86 uses only 18K, leaving 45K for pro- 
grams on a 64K Apple—easily enough memory to 
assemble 12K of object code, For large programs, 
our $370 AD128K Memory Card provides 110K 


program space, or 174K program space (192K 
system memory) for an extra $75. 


THE 8087 NUMERIC DATA PROCESSOR 


The AD128K Memory Card features a socket for 
the Intel 8087 Numeric Data Processor. The 8087's 
80-bit internal format gives 18 digits of accuracy 
(Applesoft has only 9). Its speed is equally impres- 
sive: it multiplies two 80-bit floating-point numbers 
faster than the Appie runs 10 machine codes! 


FASTER APPLESOFT FOR SCIENTIFIC & 
ANALYTICAL PROGRAMS 

Any program can be rewritten for fast operation 
with the 8088, but ALF's “FTL” program speeds up 
math in your existing Applesoft programs— without 
modification. FTL is activated simply by typing RUN 
FTL. Programs produced by TASC® or Expediter [I9 
also run faster. The graphs below show the dramatic 
improvement with FTL. 


51.7 


APPLESOFT 


10 PRINT “2 3 "; 
20 FOR B = 5 TO 
1000 STEP 2 
30 РОВС =3T0 
SOR (B) STEP 2 
40 IF B/C = INT 
(B/C) THEN 70 
50 NEXT 
60 PRINT B;" '^ 
70 NEXT 8 


Program to compute 
prime numbers 
from 2 to 1000. 


41.5 40.8 


WITHOUT FTL 


EXPEDITER It 


TASC 
execution time in seconds 


RELIABLE LOW POWER OPERATION 


The clean design of the "AD" series separates the 
two main components— processor and expansion 
memory, when needed —on two cards. Low-power 
components are used for cooler operation: each card 
draws less than an Apple ROM card —far less than a 
typical 80-column card. 


SEE YOUR APPLE DEALER TODAY 


An Apple П computer with 64K (48K plus 
Language Card equlvalent) and 13- or 16-sector disk 
drive is required. The AD8088 and AD128K can be 
used in any slot. 


Trademarks: "Apple": Apple Computer, "TASC, "Sotlcard': Microsoft, “Expediler ІІ"; Einslein/Goodrow, "CPIM-BS'': Digital Research 


ALF 


ALF PRODUCTS INC. 1448 ESTES DENVER, CO 80215 


(303) 234-0877 


Circle 509 on inquiry card. 
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Computers 
And 
Peripherals 
For Sale 


The items for saie have been 
used for varying lengths of time, 
but are all in working order. All 
units are sold as 15. Prices are FOB 
Peterborough, New Hampshire. 


Three high-performance 
SCION word-processing sub- 
systems for use with a micro- 
computer, each consisting of a: 


Scion Screensplitter memory- 
mapped S-TOO-bus video-dis- 
play board, 


Scion parallei-port keyboard, 


Scion Wordsmith text-editing 
software, 


Bal! Corporation green-phos- 
phor video monitor. The units 
are all in excellent condition. 


Price: $1200 each subsystem, 
$3000 takes all three. 


Shaffstali EDI7700 photo- 
typesetter floppy-disk interface for 
use with Compugraphic Edit- 
writer-series typesetting equip- 
ment, including standard ASCII 
translation software. (This device 
reads and writes phototypesetter 
disks with textual data transmitted 
or received through a serial RS- 
232C iink.) Excellent condition. 
Price: $8500. 


Pensee Pascal Microengine 
computer system, including UCSD 
Pascal version 3.0, 16-bit micropro- 
cessor, two Shugart BOOR singie- 
density 8-inch floppy-disk drives, 
and two R§-232C serial ports. 
Good condition. 

Price: $1900. 


For more information, contact: 
Jon Swanson 
BYTE Publications Inc. 
70 Main St. 
Peterborough, NH 03458 
(603) 924-9281 
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Figure 14: Test results for LM334 show that the manufacturer didn't exaggerate. The 
LM334 is indeed an excellent device for sensing even small variations in temperature. 


TIMING 
" DISK 
о 
Р. mw HOLE ҒО 


VARIABLE 
POWER 
SUPPLY 


OSCILLOSCOPE 


L PLASTIC 


TUBING 
OUTPUT 
LEADS 


ТАСНОМЕТЕЯ 
WAND 
TO COMPUTER 


Figure 15: The test setup for measuring DC voltage output from a DC motor used as a 
generator. The right-hand motor is driven physically by the left-hand motor through a 
coupling made of plastic tubing. 1 used a tachometer wand to measure speed of rota- 
tion. 


Building a better personal computer 
le. and Xerox wasn't easy. 


We know your question: How could Oliveti hava developed 
a better personal computer than the other giants? 

The onswer in a word: Experience. Olivetti introduced 
the world's first desk-top computer in 1965. Since then, 
we've continued to market a variety of minicomputers 
and microcomputers to a wide range of users. 

The new M20 hos the latesi technological advances, 
like our true 16-bit microprocessor. And the results? 
Well, check the comparison chart for yourself: In price- 
performance ond feature benefits, Olivetti's M20 has 
more capability across the board than the Xerox 820, 
the ІВМ Personal Computer ond—hold on to your 
disks—the Apple III. 

In fact, doliar for dollar, the M20 is the mos! powerful Tumu RE 
personol computer on the market, 

It can handle just обои! any application—elecironic 
spread sheets, accounting, word processing, data entry, 
communications, scientific, technical...in fact, everything 
lo make you more productive. And the M20's memory 


capacity—512K bytes—makes the Apple III's memory Bur hk CAEN T 


look pretty unmemorable. 

Operating the M20 is as easy as using an Olivetti typewriter. 
You don’t need programming experience. The M20 teaches you 
oll about itself. One step at a time. 

And you needn't wade through a sea of complicated com- 
puter printouts. The M20 allows you to visuolize the most 
complex information in high-resolution graphics—even colar. 
lis programming language is Microsoft BASIC version 5.2. 
Univers ‘ally known, sosy to learn and use, it also ensures com- 
patibility with a wide range of existing application programs. 

Olivetti hos developed its own disk-based operating | 
system (PCOS—Professional Computer Operating Sys- 
tem) which fully exploits the full potential of the M20. 
PCOS monitors and manages the systam, catalogues 
and executes command procedures, executes util- 
ily programs, calls assembler routines, pro- 
vides a constant HELP function, protects data 
and programs via passwords and provides а 
line- and full-screen editor. 

Our CP/M* option can give you access to the 
expanding world of CP/M software. 


M20 Personal Computer 


© 1982 Пас 


"r a YT 
Thanks for waiting. 
Of course, Olivetti offers a complete line of printers. And if 


you already own on Olivetti electronic typewriter, you already 
have a prinier compare with ШЕН" M20. 


ЕСІГЕТГІЗ | чп SEEN ЕСІГЕТГІЗ | 


Olivetti’s extensive sales and 
service network includes locations 
in every state. So send in the 
coupon, and let us prove to 
you that the M20 was 
worth the wait. 


О Hove ә represeniclive | 
[1 aist mè Poe айынын In 
becoming û Өзім; 

Мата 


E Zig Phone 


Ман із: Doculal/Oliveiti Corp., 155 White Plains Rood, Пері. MOU, Tarrytown, NY 10571, 
Or coll: (B00) 421-1366. іп NY: |914) 831-8100 


| 
| 
== | 
| 
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Circle 334 on inquiry card. 
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Figure 16: Typical output from a motor generator shows the AC component on top of 
the DC level, You can find the speed of rotation by timing the peaks of the AC compo- 


nent. 
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Figure 17: A plot of the DC voltage for various rotational speeds shows that output is 
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more of less linear. Output is about 0.68 V for 2790 rpm. 
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of plastic tubing. I monitored the out- 
put of the motor generator with an 
oscilloscope. The motor on the left 
had a disk with small circular cutout 
so that I could include the tachometer 
wand described in the next project to 
measure rotational speed of the shaft. 

The motor on the left produced 
about 2200 rpm with a supply voltage 
of about 1.2 V. І got up to 4000 rpm, 
but at this speed the motor had the 
characteristic ozone smell that 
anyone who has ever pushed a model 
electric train to its limit will 
recognize. 

A typical output from the motor 
generator appears in figure 16. There 
is an AC component on top of a DC 
level. This AC component handles 
about the same proportion of the out- 
put regardless of speed. The period 
between "breaks" (low points) on the 
AC component is one sixth of the ac- 
tual period for the speed of the 
motor, In other words, the motor 
commulates (reverses current direc- 
tion) six times per revolution, and the 
true rotational speed is given by: 


revolutions per second — 1/(P X 6) 
or rpm = 10/P 


This suggests that an A-to-D- 
converter circuit that was fast enough 
could derive the rotational speed of 
the motor generator directly from the 
output waveform by measuring the 
period between breaks. The A-to-D- 
converter software would have to be 
in assembly language, of course. 

The voltages produced for various 
rotational speeds are shown in figure 
17. The output is linear, and ranges 
from 0 V through 0.68 V for speeds 
from O through 2790 rpm. 

I did not measure the output of the 
motor/generator with an A-to-D con- 
verter. Before you do, you should 
filter the output to smooth "ripple" 
and get rid of noise spikes generated 
by motor mechanical actions. If you 
want to retain the AC component, 
bypass noise spikes by putting a 
0.1-microfarad capacitor to ground 
from the motor output. It might also 
be a good idea to use a zener diode to 
limit the input and prevent excessive 
voltage. These schemes are shown in 
figure 18. 
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Figure 18: You can filter the motor generator output to smooth "ripple" and eliminate 
noise spikes, À zener diode provides overvoltage protection. 
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Figure 19: The tachometer-wand circuit uses an infared LED and receiving phototran- 
sistor. The period of the pulse output can be easily measured by the Model 1/1П or 
Color Computer, 
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Figure 20: Components for a tachometer wand fit inside a Vector Slit 'N Wrap tool. An 
LED and phototransistor fit existing holes in the U-shaped portion of the tool. 
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A Tachometer Wand 

I used a tachometer wand to 
measure rotational speed. 1 described 
the circuit for this in "Ports of Entry 
and Soft Breezes for the Color Com- 
puter and Model Ш" (May 1982 
BYTE, page 162) and summarized it 
in Figure 19. The circuit uses a high 
output infared LED (light-emitting 
diode; Radio Shack part number 
276-143) and an infared (IR) 
phototransistor (Radio Shack part 
number 276-145). When the IR light is 
blocked, the phototransistor output 
goes to about 4.5 V. One word of 
warning: Use the wand away from a 
strong incandescent light source; 
there is enough IR component in such 
light to trigger the phototransistor. 

I mounted the wand in a Vector Slit 
'N Wrap wiring device (a somewhat 
expensive way to fabricate itl). The 
Slit 'N Wrap tool (Vector Electronic 
Company, 12460 Gladstone Ave., 
Sylmar, CA 91342) needs no 
modification except to cut off the 
wrapping end with a hacksaw. The 
two resistors are mounted within the 
barrel of the tool, and the two IR 
devices fit perfectly into the holes of 
the U-shaped section of the tool (see 
figure 20). 

Refer to my May 1982 article to get 
some ideas on assembly-language 
programs to read rotational speed 


directly. 


A Pressure Transducer 

The last device ГЇЇ consider here is a 
National Semiconducter LX0503A 
pressure transducer. This device is the 
most expensive of all I considered but 
is still less than $20. The LX0503A 
converts pressure into voltage and 
operates in the range of O to 30 
pounds per square inch (psi). Normal 
atmospheric pressure is about 14.7 
psi. 

The device is pictured in figure 21. 
It is similar to a TO-5 package (a 
typical metal-can transistor), with an 
inlet port on the top of the can. Eight 
leads come out of the device, five of 
which are used in this project. 

Figure 22 shows the circuit for the 
LX0503A. A piezoelectric crystal ele- 
ment forms one leg of the bridge. 
Valtage output is measured between 
V2 and V1, This is a differential-type 
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Experience the Pineapple Computer System 
THE 
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48K Color Computer Kit 
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* 6502 MPU $ 64.599 kil 


* Color graphics 

* Numeric key pad 

ж Game paddle jacks on both sides 

* Speaker volume control on the back 
* Expansion slots 


Easy to assemble! All components are clearly silk screened on the circuit board. 
Kit includes pre-drilled double sided PC Board, all integrated circuits, sockets, 
professional high-impact plastic casing, keyboards, connectors and switching 
power supply. Dealer inquiries invited. No C.O.D. orders 


5'4" Flexible Disc Sale 


Why buy other brands when you can buy WABASH discs 


for much less and backed by 1 year factory warranty. 
All discs come with Hub Rings 


PART # DESCRIPTION PRICE 

10-99 100-499 500-999 1 K Up 
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М144411Х — 84" DSDD Soft Sactor $3.85 $3.45 $3.15 52.90 
Е111111Х B" 5550 IBM compatible $2.45 $2.25 $2.15 $2.00 
F131211X 8" SSDD 26 saciors 128 bytes $3.05 52,80 52.60 $2.50 
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SAVE MORE ON OUR BULK 5%" DISC! | SPECIAL SALE ON LE MONITORS | 


We are not allowed to use the name of ihe manufacturer, (Sanyo Look Alike) 
Who cares! Our goal is to save you money! You know 9" Black and White 6 99.50 
who they are if you saw our ad the last few times. ik b 


FACTORY PACKED, 100 DISCS PER BOX for just $1.85 ea. 
COMES WITH HUB RING AND WRITE PROTECT, 12" Әгево,,,...........2..... 5139.50 


СҢ 16K RAM CARD KIT FOR YOUR 
SAVE ON OUR 5'^" DISC DRIVE AME ES COMPUTER 


= — ж 100% Apple® Compatible! 
c ылы Мисһ b aii quiet "s the Kit includes: High Quality P.C. Board * 8 ea. 4116 (200ns) . 
Shugart Drives. All the IC's & parts e 16-ріп Dip wire е Easy to assemble. 


в с 


а Äpple i а regisierad rademark o! APPLE COMPUTERS, INC. 
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өледі Caer u 10% B% ONLY, NO С.00.% Prices subject ta chenga 
Сава Сам (irc) Maica & Cansdal th without noilze. SÁT — 10-6 


n тыч. Circle 191 on Inquiry card 


output, in which V2 goes more 
negative and V1 goes more positive as 
the pressure increases. Output 
changes approximately 2 mV to 8 mV 
with a change in pressure of 1 psi. 
You can see that over the range of 30 
psi there will be a change of 60 mV to 
240 mV and that some amplification 
is going to be required. Power-supply 
voltage is from about 5 V to 12У. 

The National Pressure Transducer 
Handbook (from National Semicon- 
ductor, 1981 ed.) contains recom- 
mended interface circuits for the 
transducer. It places a strong em- 
phasis on temperature compensation. 
For environments in which there wil! 
be no radical changes in temperature, 
however, you can dispense with the 
temperature-compensation elec- 
tronics and greatly simplify the cir- 
cuit. Furthermore, supplying the ex- 
citation voltage directly to the VT ter- 
minal (instead of to the VE terminal) 
increases the sensitivity of the device. 
] measured about 10 mV per psi with 
а 9-У supply when I used the circuit 
shown in figure 23. 

At normal ambient pressure, the 
output of V1 referenced to ground is 
about +4,71 V, the output of V2 is 
+4.55 V, and the differential, 
course, is 0.16 V, 

The output of the LXO503A in this 
Case went to a X10 noninverting 
differential op amp. The static output 
was about 1.6 V. Testing was far 
from ideal. Î used a rubber bulb to in- 
crease the pressure via a piece of 
plastic tubing slipped over the inlet 
port. Maximum readings obtained 
were 2.4 V, indicating a pressure of 
about 22 psi. The output of the device 


PRESSURE 
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(5 ACTIVE) 


Figure 21: National Semiconductor LX0503A pressure transducer has a T0-5 metal-can 
transistor with an inlet pressure port on top. Connect the port via plastic tubing to the 
location at which the pressure is to be measured. Pressure reference is a vacuum, 
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Figure 22: Schematic diagram of LX0503A shows that the device is essentially a bridge 
with a piezoelectric element. The temperature-compensation circuit may be bypassed 
for noncritical applications. 


is linear, and I have no doubt that 
further testing would reveal it to be 
an accurate pressure transducer, 

The LX-series pressure transducers 


come in a number of different ranges 
and two versions: absolute (such as 


the 1Х0503А) and differential. The 
differential type measures the 
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pressure difference between two inlet 
ports; the absolute type is referenced 
to а vacuum. Available pressure 
ranges for either type are 0-30, 0-100, 
0-1000, and 0-3000 psi. 

You might consider designing a 
barometer driven by the LX0503A, 
With suitable biasing and another 
stage or twa of amplification, a sen- 
sitive working barometer is possible. 


X10 DIFFERENTIAL OP AMP In Conclusion 


1.5M I've concluded the 12-part series on 
the TRS-80 with a small sampling of 
some of the inexpensive switches, 
transducers, and other devices that 
you can use to interface your Model 
VIII ог Color Computer to the real 
world. There's no reason that your 


bos cee E smal computer couldn't monitor 
RESISTORS FOR BEST temperature, pressure, ambient light 
RESUL 


and other physical quantities and ef- 

fectively control your home without 

an outlay of thousands of dollars. Ali 

three systems offer unlimited oppor- 

Figure 23: The output of the LX0503A is fed into а X10 op amp. Output in this case is “nities for control and monitoring of 
from two terminals that create the differential. their surroundings. It's up to you to 


put some of these ideas in practice! ® 
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see the world as you do 


Introducing the revolutionary 
Space Tablet™ from MCS. 


“Experts” told us that 
interactive, 3-dimen- 
sional graphic design on 
a microcomputer was 
still only a future possi- 
bility. We couldn't wait. 
Instead, we developed 
an affordable, easy-to- 
use graphics system that 
can construct and manipulate drawings in 3-dimen- 
sional space. . . the Space Tablet. 

An added dimension. Like other digitizing 
systems, the Space Tablet (patent pending) lets you 
plot and record X and Y coordinates on a two-dimen- 
sional plane. But unlike other systems, it also lets you 
select points off the plane 
— along the Z axis — for 
a true 3-dimensional 
capability. 

To digitize any 
point in space, just move 
the Space Lift™ arm to 
the desired location and 
record the point with the 
push of a button or key. 
Thar's it. Lengthy key- 
boarding operations are 
unnecessary. Points plot- 
ted in the X, Y and Z axes 
may then be joined with 
line segments to create a 
wireframe drawing with 
three-dimensional per- 
spective. 3-D models can 
be created by tracing a physical object or an imagi- 
nary shape. Here's where the possibilities really 
begin... 

Interactive manipulation means total flexi- 
bility. The Space Tablet's software packages allow 
interactive manipulation and editing of points in all 
three dimensions. This capability is unique in computer 
graphics. Space Graphics" software for the IBM Per- 
sonal Computer lets you select a point in space and 
"pull" it, and all connecting lines, to another location 
in 3-space, 3-D models can be scaled, rotated and 
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moved about any axis. New models can be composed 
by linking together individual components. Three 
orthogonal views can be called up at once in a split 
screen format. Software included with the Apple II 
Space Tablet system gives you similar capabilities. 
With either system, it’s remarkably easy to try all 
kinds of “what if’ possibilities before generating 
hard copy. 

Now, 3-D design is surprisingly affordable. 
We've priced the Space Tablet systems well within 
reach of Apple II and IBM PC users. (Software for 


other popular microcomputers will be available 
soon, ) Because it's an entry-level system, the Space 
Tablet is being used creatively in ways not normally 
associated with larger, far more costly CAD/CAM | 
systems. , . molecular modeling, physical therapy 
programming, cell structure analysis, weapons 
research, medicine, art, architectural planning and, 
of course, design and engineering. Additional appli- 
cations are being discovered by OEM purchasers. 
And, for those needing a 2-dimensional digitizer, the 
Space Lift arm can be held as a pen, or stylus, to trace 
slides, X-rays, pictures, graphs, maps and more. We 
see it as a tool to unleash the imagination. 

Our perspective of the world. If the real 
world were 2-dimensional, conventional design 
methods would be adequate. Obviously, they're not. 
Three-dimensional thinking is natural in the develop- 
ment and communication of complex design ideas. 
That's where MCS comes in. We're committed 
ta the potential of 3-D computer aided 
design and manufacture. The Space 
Tablet is the beginning of a revolu- 
tion in the use of microcomputers 
to process information and solve 
problems. And we're just getting 
started. 

A high-resolution 2-D tablet 
equipped with the Space Lift arm i5 
ready for release. Called Microcad I", 
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system lets your micro 
..1n 3 dimensions. 


MCS SPACE TABLET™ SPECIFICATIONS For more information about MCS and our 


The Space Tablet is a 13.5" x 16" clear plastic tablet on which is mounted prod ucts ‚ call (203) 872-0602, or use the coupon 
a precision machined aluminum and delrin arm. It uses precision potenti- below. Micro Control Systems, Inc., 143 Tunnel 


—— к linearity of .5%. The ap each = is approxi- Road, Vernon, CT 06066. 

mately istinct states over an angle o egrees. The arms 

operate in polar coordinates, and the sampling time is approximately .5 For orders only call toll-free: 800-243-3587 
sec./pt. (slightly longer for the IBM system). pep 


The Three Axis Model Standard model available only for Apple II. 


The Professional Model Available either for the Apple II or the IBM 
Personal Computer. This model has an additional fourth axis of rotation 
(a fourth degree of freedom) which provides a much higher degree of fex- 
ibility for reaching points in space. Recommended for 3 dimensional 
work in either a professional or amateur capacity. 


OK MCS, I see the potential in 3-D computer 
aided design. Show me more... 
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it offers improved resolution (to 
.001") and includes a second 
generation Space Graphics "" 
software package with ex- 

panded capabilities. To put you 
in touch with other users, we've 
developed Space Communica- 
tions™ to allow transmission of a 
file — and software for its manip- 
ulation — through telephone lines 
to a receiving sta- 
tion. Architectural 
and other custom 
software pack- 

ages will provide 
an instantly ac- 
cessible 3-di- 
mensional 
vocabulary for de- 
signers in any field. 
We see no limits to the 
variety of 3-D graphics 
systems for micro- 
computers — 
we have the 
technology 
in hand. 
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A Graphics Primer 


Microcomputers can create a surprising 


Computer graphics—those words 
conjure up images from movies like 
TRON and Star Wars or the sophisti- 
cated animation used in television 
ads. True, it took Nelson Max several 
seconds per frame of computation on 
a Cray 1 maxicomputer to create an 
animated film called Carla's Island. 
But that doesn’t mean that you and 
your microcomputer are completely 
left out. Every arcade-like game you 
play on your microcomputer is an ex- 
ample of computer graphics, as is 
every pie chart created by a business- 
related program, İn fact, it’s possible 
that your microcomputer has picture- 
drawing capabilities you don't know 
about. 

My purpose in this article is to 
sketch the contours of microcom- 
puter-based graphics in broad 
strokes, you might say. I’ve included 
a bibliography of graphics articles 
that have appeared in BYTE as well as 
a selective list of vendors of graphics- 
related devices. 


Raster-Scan Video Images 

If you have a computer, you 
almost certainly have some graphics 
capability, and that probably means 
some kind of raster-scan graphics. 
Raster-scan graphics are those pro- 
duced by a video display that is 
similar to a normal television display. 
Simplifying vastly, in a raster-scan 
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variety of graphics. 


Gregg Williams 
Senior Editor 


video display an electron beam traces 
many horizontal lines across the face 
of the video display (in the United 
States, 262 lines, noninterlaced, to be 
exact}, By modulating the strength of 
the electron beam, the signal sent to 
the video display can create an image 
on the screen by building it up line by 
line (see figure 1), OF course, the cir- 
cuitry connecting the computer and 
the video display must decode the 
desired image and send the ap- 
propriate signal to the video display 
at a very high speed (in the U. S., one 
"line" of data every 63.5 xs). The 
video display doesn't care what kind 
of decoding the computer makes as 
long as it sees a standard video signal. 
Because of this, different computers 
can create different kinds of video 
graphics. Most computers can create 
character graphics and/or pixel 
graphics in either monochrome or 
color, and sometimes both. 

At this point, I should mention 
briefly that there are several types of 
video monitors used to display color 
graphics. In order of increasing quali- 
ty and expense, they are: an unmodi- 
fied color television, a composite 
video monitor, and an RGB monitor. 
An unmodified color television is 
used with many microcomputers 
simply because the user probably 
already owns one. A composite-video 
monitor accepts a combined color 


signal, minus the radio-frequency 
modulation used to transmit it over 
the airwaves; these monitors cost 
more than ordinary color televisions, 
but they provide a better picture. An 
RGB monitor takes as input three 
signals and sends them to three 
separate electron guns—one for each 
of the primary additive colors; red, 
green, and blue. It is still more expen- 
sive than the other two kinds of dis- 
plays, but it has the best picture of the 
three. 

Character graphics are universally 
available on microcomputers, The 
simplest form of character graphics is 
composed of characters themselves— 
the various letters, numbers, punc- 
tuation marks, and other symbols 
that the computer uses to com- 
municate with you. If you don't have 
any other kind of graphics, you can 
certainly do some simple graphics us- 
ing (2 signs, exclamation points, 
underlines, and letters. In fact, in the 
early days of microcomputers 
character graphics were all hobbyists 
had! 

Now, though, most microcomput- 
ers have character subcell graphics, in 
which the area normally used to dis- 
play a character is broken into several 
rectangular or square subcells (e.g., 
three rows by two columns for the 
Radio Shack TRS-80 Model III). To 
make character subcel| graphics 
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Figure 1: А raster-scan image. In а raster-scan display, an electron beam is repeatedly 
swept across the video display tube in a series of horizontal lines, as shown by the arrow 
running back and forth across the face of the display (the dotted line indicates that the 
electron beam is turned off as it returns to the left margin of the display). By varying the 
intensity of the beam, the controlling electronics can create an arbitrary image on the 


display, 


Бак 


Figure 2: A pixel image. Here, the video display is subdivided into a row-and-column 
array of square pixels (picture elements), which can be turned on to create an arbitrary 
image. Notice the "stair-step" effect on diagonal lines. 


work, you have to be sure that every 
on/off combination of subcells can be 
displayed —otherwise, you may need 
a subcell pattern that can't be dis- 
played, limiting the usefulness of the 
graphics. If you're lucky, the com- 
puter will have built-in software that 
will turn an arbitrary subcell on or 
off; otherwise, you'll have to do it 
yourself—calculate which character 
the subcell is, determine which char- 
acter position the current subcell 
combination is, determine which 
character the меш combination is, 
and change the character at the given 
position. Computers that have only 
character subcell graphics include the 
TRS-80 Model Ш, the Timex/Sinclair 
1000, and the Commodore VIC. 
Before talking about pixel graphics, 
a few words on the pixel. An abbrevi- 
ation for the phrase "picture 
element," a pixel is the smallest unit 
of video display that, when packed in 
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a contiguous row-and-column ar- 
rangement, сап be used to create an 
arbitrary image (see Figure 2). A pixel 
is usually square or rectangular, al- 
though it may appear to be round if it 
is small enough. Pixels can assume at 
least twa colors (one of them is usual- 
ly black), If it has only one color 
other than black, a pixel can be used 
to create monochrome graphics; 
otherwise, it can be used to create 
multicolor graphics. 

Different computers use different 
kinds of pixel graphics. The Apple П, 
for example, has two pixel graphics 
modes, called low-resolution and 
high-resolution (often abbreviated as 
LORES and HIRES). Although “low” 
and “high” are only relative terms, we 
should note that Apple II low-resolu- 
tion graphics have 48 by 40 pixels 
(і,е., 48 rows of 40 pixels each) with 
16 colors available; its high-resolu- 
tion graphics have a stated resolution 


of 192 by 280 pixels (192 rows of 280 
pixels each) with 4 colors (plus black 
and white). The Atari 400/800 has 
several graphics modes with up to 4 
colors in a given mode; its highest-res- 
olution mode is monochrornatic, with 
a stated resolution of 320 by 192 pix- 
els. (The number of pixels per row is 
actually half of that stated by the 
manufacturer, due to limitations in- 
herent in the television sets used to 
display the video image.) 

Strictly speaking, the TRS-80 
Model ІШ uses subcell character 
graphics, but we can call them pixel 
graphics because the software in- 
cluded in ROM (read-only memory) 
makes the subcells act like pixels— 
they can be individually turned on or 
off. An advantage that offsets the 
"coarse" graphics of the TRS-80 
Model III is that the standard TRS-80 
character set of letters, numbers, and 
symbols can be intermixed with the 
subcell character graphics. With most 
pixel graphics modes, on the other 
hand, you must build up alpha- 
numeric characters by turning on in- 
dividual pixels. 

If your microcomputer doesn't have 
a graphics mode (most CP/M systems 
don't), all is not lost. Some 
microcomputers have add-on boards 
that provide high-resolution mono- 
chrome or multicolored graphics to a 
given system. (See the accompanying 
text box for the names of companies 


that sell such produrts.) 


Pros and Cons 

What are the advantages and dis- 
advantages of raster-scan displays? 
The only advantage I can think of js 
their universality in microcomputer 
systems. To some extent, what you 
learn about raster-scan displays on 
one machine can be adapted to an- 
other machine. On the other hand, 
they have several disadvantages. 
First, they use large amounts of 
memory; each pixel must be rep- 
resented in memory by one or more 
bits (one for monochrome, two for up 
to four colors, three for up to eight 
colors, and so on). Although memory 
continues to decline in price, it still 
can contribute significantly to the 
total cost of a system if high- 
resolution graphics are used. NEC In- 
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Figure 3: A vector image. Here, the electron beam does not trace out closely spaced 
parallel horizontal lines. Instead, the controlling electronics move the electron beam to 
directly paint the desired image onto the face of the video display tube. (The numbered 
arrows show the order in which the line segments of the image are drawn.) Natice the 


lack of "stair-steps" on diagonal lines. 


formation Systems' new Advanced 
Personal Computer, for instance, has 
a graphics option with 1024 by 1024 
pixel, 8-color graphics—it uses 
almost 400K bytes of memory and 
costs about $800. In some computers 
(the Apple II and the NEC PC-8001, 
for example), the designers used less 
memory than otherwise would have 
been necessary by limiting the num- 
ber of colors possible for adjacent 
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pixels. This does save memory, but it 
occasionally causes odd imperfec- 
tions in the graphics display, the 
causes of which are not immediately 
obvious. 

Another major disadvantage of 
raster-scan graphics has to do with 
the software needed to manipulate 
graphic images. If you want finer-res- 
olution graphics, you will have to 
change more bits to create or move an 
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image. What's more, the bits to be 
moved are scattered throughout 
memory. These two factors contri- 
bute to increasing the amount of com- 
putation needed to change an image 
to astronomical proportions. The 
disadvantage has prompted such 
companies as Texas Instruments and 
Atari to invent new ways of moving 
small graphics images (called sprites 
and players, respectively) by 
changing as few as two bytes. Thus 
the microprocessor uses a much 
smaller percentage of its time simply 
moving the image. 

Another noticeable weakness of 
raster-scan displays is their inability 
to draw diagonal lines well. Although 
this problem is minimized with higher- 
resolution displays, you can usually 
see the "stair-step" effect in diagonal 
lines on even the finest-resolution 
displays. 


Vector Graphics 

This method of graphics displays is 
currently in use only in “homebrew” 
microcomputer systems and coin- 
operated video arcade games. Vector 
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(65увтем. 2100) 


Тһе High Performance Business Computer Thal is HERE TODAY and HERE TOMORROW 


The SYSTEM 2100 is a complete microcomputer system utilizing the latest in S-100 technology. IL is ready to use 
in your business TODAY - and can expand to fill your needs TOMORROW. 


The SYSTEM 2100 includes: 


е Dual Processor — 8085A - 8 bit 7 MHz — 8088 - 16 bit 8 MHz e Meets IEEE 696/S-100 Specifications 
е Dual 8" Double-Sided Fouble Density Floppy Discs — 2.2 Megabyte Capacity 

e CP/M 80 & CP/M &6 included е Terminal & Printer е 100K Bytes Static Ram 

e Real time Clock w/Battery Backup 

е High Speed DMA Disk Controller E е 

е Attractive Designer Desk List Price $9995 .00 


Тһе МЕТЕОН 


A System designed for Maximum Reliability, Flexibility and Value 


System Specifications: 


Processor. e 4 MHz Z-BOA CPU %» 84K Memory - Bank Selecled ө 2 Serial & 2 Parallel 1/0 Ports 
e 2K or 4K Shadowed Monitor EPROM e Double Density Floppy Disk Controller 


e Single Board Construction e Meets IEEE 696 Specifications 
Power е Constant Voltage Power Supply (Provides Brown-Out Protection) 
Specifications: % Switchable 110/220V & 50/60 Hz Operation e *8V/30A %-16У/ЗА 
Chassis e {Slot Shielded Motherboard (11 Free Siots in Single User System) 
Specifications: е Dual Double-Sided Double-Density Disk Drives е 2.2 Megabytes Total Disk Storage 
e Black Chassis with Gold Anodized Front Panel 
Operating e CP/M Version 2.2 Standard (Included) 
Systems: e Enhanced Command Control Processor 
Avallable e 4 Thin-Line Floppy Disk Drives {5 Megabyte Floppy Disk Storage) 
Options: e MP/M Multi-User Operating System © Turbo-DOS Multi-User Operating System 
[Additional Coat) е Turbo-DOS Multi-Processor Operating System e Custom Wood Cabinel 
e Save Processors for Multi-Processor Systems 


List Price $4995 Introductory Price $3495 
MARCEY Universal S-100 Mainframe 


The first S-100 Mainframe that is truly UNIVERSAL. 


The power supply is SWITCHABLE between 110/220у and 50/60Н2, and 
provides BROWN-OUT PROTECTION with its Constant Voltage Transformer, 


Available in either 12-slot or 22-slot configurations 


Specifications: е Motherboard — S-100/IEEE-696 — Shielded and Grounded ™ 
е Power Supply — +- 8V @ 30A — +- 16V @ 2А 
e Constant Voltage Power Transformer e Switchable 110/220V & 50/60Hz 


12 Slot List $795.00 Introductory Price $575.00 
22 Slot List $995.00 Introductory Price $675.00 


MARCEY INC. 


5848 Sepulveda Blvd. O Van Nuys, California 91411 O (213) 994-2533 


Dealer Inquiries inviled Quantity Pricing Available 
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Photo 1: A flatbed plotter: shown here is the Houston Instrument ОМР-29, (Photo courtesy of Bausch and Lomb: see vendor text box 


for address.) 


graphics (not to be confused with a 
microcomputer company of the same 
name) are created by using a video 
display tube that can draw straight 
lines between any two points (see 
figure 3); this is in contrast to a raster- 
scan display, which is limited to 
drawing a screen of closely spaced 
horizontal lines. One of the best- 
known early video games, Space 
War, used a large computer con- 
nected to an oscilloscope display to 
create a video game in which two 
ships fight each other while circling a 
sun. A subsequent coin-operated ver- 
sion of the same game can still be 
found in some video arcades, and the 
popular Battle Zone three-dimen- 
sional tank combat game by Atari 
also uses vector graphics, An article 
in BYTE (see the selected 
bibliography at the end of this article) 
gave the plans for a vector graphics 
interface that connects an 
ascilloscope to the parallel port of a 
computer. 

The mechanics of creating a video 
image for a vector graphics display 
are quite different from that of a 
raster-scan display. Each point in a 
vector graphics display can be ex- 
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pressed by a pair of numbers (i.e., x 
and y coordinates), and the electron 
beam can be either on or off. The 
computer must give the display a 
stream of number pairs and beam in- 


The finer the resolution 
of raster-scan graphics, 
the more bits need to 
be changed to create 
or move an Image. 


tensities, each followed by a short 
delay. If the beam is on, a line is 
drawn from the previous to the next 
point on the screen; if it is off, the 
beam is simply moved to a new point 
in anticipation of drawing a line from 
the new point to a third point, Be- 
cause the video image on the oscillo- 
scope (or similar video-display tube) 
lasts for only a fraction of a second, 
the computer must continuously send 
out the current list of information to 
keep an unflickering image on the 
screen. A more sophisticated inter- 


face could do the refresh (redisplay) 
of the video image, thus freeing the 
main microprocessor from a con- 
tinuous drain on its computational 
resources. 

The advantages of a vector graph- 
ics display include its speed, the 
amount of detail possible (depending 
on the quality of the oscilloscope and 
the precision of the digital-to-analog 
signal used to change a digital signal 
to the analog voltage needed by the 
oscilloscope}, and the quality of its 
diagonal lines. Disadvantages of a 
vector graphics display include a limi- 
tation to monochrome display, a 
computational drain on the micro- 
processor that increases with more 
complicated images (alleviated some- 
what by an “intelligent” interface), 
and problems with image flicker 
when the image crosses a given thres- 
hold of complexity. 


Plotters 

Plotters enable a computer to draw 
graphic images on a piece of paper or 
a transparency. The computer is con- 
nected to a mechanical device that 
holds and moves a sheet of paper ог а 
pen to draw the image. A flatbed 


(f THE PRICE SLASHER! 


TELL il 
Sigs ee. eye 


в Cotor or flock & Wiete 12 hay numere pad 
в Appie і) compenbie Alpha lock key 

в 64K of RAM Vucalr keys 

- Upper end bowen? case 50 кан power supply 
ә Typowriler style keyboard Өм us Іші 


BOQO 2 es CALL 
Bond. 1G * * + ebay 3 CALL 


3b asisti 1 . .. ` 1 GALL 


Elna ї T - --. . 89. 

Elup L' ғ тет4 4 ETT а CALL 

Т ut appe а-шаллаш TP - CALL 

Conia Coród..... i asian ЕТТЕ ТЕРЕ ШЕЙ 
MICRO вс 

AŞE m COMB ..... 2 oem ..--444. 

ЖАЙ w Cantal lar Tere 9. tere 479. 


ATO w/Cnmnnmallar eytt Jè 4444 » т a è 629 
PRINTERS 


OKIDATA 
Маеғайла ВО... зовно явне леан ++» + CALL 
Macrame BAA vl уже beak ТТК P110 t CALL 


karalne ЁЗА .........., ano renee rient сам 

Милые Bh ..- ..... наон ptit enocazeso s GALE 

Михайла 2350 - 380CPS , " CALL 
BROTHER 

HR-1 Davy Wheel — Pas pill А . 390 

НА 1 (тау When Sarm "m 1060 

Farma Traa we з%т% va = 4 тая 
ANADEX 

ре. ж ввела і вьятотеР Не ё ерер ede bused out 1378. 
C. (TOR 

VTerport et #10 AP , eevueyuvveosvéékhotupsevweotbuéi 499. 

Starveniter FTOAROPU ,........, eei phedaaaa au TED, 
wee FrO-RU {не 41-й өе ab nad i 1849. 


ЕС 

BO? w Tractors «ағаһы Aalit&k&néappersüé)hànnescar 189. 
3610 EX... tice: Oe seer жут» + aon 1960. 
1) а.зьЕиййзаз Ny rr fO CT res p -is 1480. 
771 T?30 -баекиналатшнкезрлейр«тзетекнЧ --т"- 2455. 
THB... +è gsalbeatzhhuahquéimoddwitürmd ope кат” 2483. 


tst d he ORAM Ke Ий COCA ace ca Pe Te HON. 


Hr ТЕРРЕЕЕТТІТЕНГІТІЛІІІ ere ves eter ete] teen 2750. 
DUME 


9/36 ВО... аннга CHU CRP OOo чиге уч ттт 1806. 
93 RIR. ran һепа феі ничен ево Kaa т 188% 
Bran LTD ЖЕТТІКТТІПГІТТЕКІ 235124225544 24 2052 
9/45 FULL үзазецеевьеса гі MME МЛ ETT ETT Be pe bdr 2158 
9/65 LTD eH AR OR» YEY лы 2198 
^nt FULL aneudtutsaTrryureaqurb*-4 + 4+ екеже 2354. 
IOS 
Мнғо РЕШТ ieee Se PPS Enea as uua FY rre ner GALL 
Priam +32 монете лйи ііі тенеіткктіӛрніяйісакетешне CALL 
DARLO 
in na-232 Dury МАА ГЕС ee ee 4.-һ--.В78%8. 
APi-Appla, ем. TRS B0 “ чэк жз ата кат “-ТТТБЫ. 
e Deekad4o biesen rhgdérd tA Spancses-s Гі Т 
MANNESMANN TALLY PRINTERS eee" GALL 


TEXAS INSTRUMENTS 
at ...... КГГІСІЛІЗІ РМ eee ee eh ee 9348. 


SANYO 
12" Black b PHM LooseesruaenosnonsonmrAzonmlteour 249. 
12" білыл SEDAN 125 oo enaoopnee reum уз тг rrr 266 
13" Coker on scape rosae pu нча rer m mmm 90 F4 BOR. 
a np Fre Mise iion rrwrureTTTTEÀA4--- $a нав. 


ирони Green Ясла... seedy ities ener sees BEY. 
Viewpoint 60...................---:--»-““- 4% Е96. 


фаз ватта мчч tS De 06 а 6р »»Hettttolttdo ERG. 


Барги ЇЙ #ктэзтттчтчттлт+т+» +++ 4 EOE кынтниттетете?та» 649. 


12“ бғвия........»,,,-.-.-ң-ңзеғек»і өзегі гі ее» 96. 
13^ 1. Сол... геннен itive 166. 
Гетицовйе.........к-»-.-еее із». 229. 


Соке ........ Maauverppipssedmetrsvpebli tue 


4" Grsan,. er PEEP e EDE re Per Bn FN e ek irr 169. 

12" Cotot КЕЗ СЕС ТТТ „| 

Сонм 1t LH OEETTTTTITETTTTTITTTITIT DIT SISSE 

cup A oos сын л ve T————— Юй. 
TELEVID 


910. за фрвначтрааеъетргарет фае hdi 144—5 аца ete 638. 
ES. ETIPILEISEIII) ا ا ا ا‎ oh )A4 A LR TYETA SEELE] тав 
“ dee SUSE wehbe had ee MAE ERATE SAAR RHE 97 Б. 


FMA EDENE N YF $35. 


3 


a 


12^ Green Screen wean&peoravuuwéerhhbhbeRen)?b»?bhtatbi 149. 
13^ Cult ated ORT RT REN PRA латае PE 3s 


іш | 


Circle 260 on Inquiry card. 


*Raqusas ГК Card ty Маславай or Z Care by нам SolTwae Auta Сај met req ph taeda А Аы bsucecenvsnede sees dii. 


a Ф VISAZMASTERCARO [add 2%) O BANK WIRE TRANSFERS 
Ade 1% for stopping, handing b aurcs (85 тіп! Cali ебу add 

| б tan AN aqua іш new, come: тұтпаған gua anui. 

PLUS we пиятағіей ц for 30 days andoay shipping charge on Arp Citar 


8380 Miramar Road, Suite 200 
San Diego, CA 92126 


АССЕББОНІЕЕ 
SOAMRENTO VALLEY ASSOCIATES 
App L cactus 25/8, Maney Ei S&DRCIM 
55M Bumpt8. , 1206 
ASIO Apuse Sem 1 D Card 129 SupsrViriagt |, rer - ------ 295 
APIO Ары» Paral і O Gad ТА брейр 11 cere - 223 
A10 11 164 SELECT INFORMATION GYSTEMS 


TG PRODUCTS Select Word Procesos VV. Шын andi 164 
Game Paties ТЕ VIBICOAP 

dey Fork 44 Wreicek 256K Yaron . 188 
ORANGE MICRO мнит... -- 135 
GRAPPLER Pius .. 138 lu „з, кєз ore ot 4 159 
TYMAC Vasig ...« 84.» onini 2359 
ТУМАС Persil Borro ond Cable мир (ғара... 99 Сонор Plan (uss r ss e 208 
AMDER MICROPRO 

DM Interface Board lor Appie (1. > қама. 169 ағд! ul я — ^ зенні ' е---- 209. 
n ووی اداس پت‎ NEW 579 Masimerpp ТТЕГІТТТЕКЕТЕН ---- .А2% 


16K Memory Board lor Apple И ББ baae 80 Яше!» EEIXDINIII rl ee +оо eI there 153 
32% Memory Bord lar Appie T орын INMCIVATIVE SOFTWARE 

Ры Printer Card for Apple iha eeevetivecane 72 ы Dam: eee en Буна: ? 408 
Upper and Lmwee Cage ОАА... ев сеза 10, dts 

PROM-IT, Eprom for thé Appia И, aires ...--- ғ "pur еда қан ter pe se pedent э a 
Зара беранг Оаро» Card lor Apple BM rra зоо 119 urtrieee pr. e eet. ie. Pad vou 


Ёш рг Il T"""""""—-—-—— 26$ 
4 RRP Age акча в 125. 5 
as Laon gr da SOFTWARE DIMENSIONE, INC 


SUP A TERMINAL BO Column Video Board ,,,..... 318 И... ty жанык sia PALL 
PRACTICAL PERIPHERALS 

Microbia N 18K for Apple lb ....,,.;,...,.... 2499 Anc m TT 179 
o ghi Be le Саа АИ | EASY (Execute Accounting Ayam) + „оса ео БАБ 
ІШЕ Paralia! Бена kr Epson Prindi .. TIT 128 Wine т, rre DATAMOST ,.,.--..-ӛ-: --... 987 


MICROSOFT Condor |! +. CONDOR . - 449. 
2-BO бойсаға lor Apple 4... tt rh epee =F 27a ТОМПАК .. ana 4 MICROSTUF Aleut} ғтағзғы» 139. 
MOUNTAIN COMPUTER Матар ....... BN -0 TEPTEM - 75. 
CPS khuitiluncHon for Apple... ..- 4+ zene 1@Ё The Тал Manager . MICAQLAB.....( --...-- 17% 
Tha Chock for Apple ........ srr | 59. 295 d xp |} ASHTON— TATE 183 


та тт ттт estes өф we -— Ф 118. 


Rarmplus 18K М» Apple ЕНЕ 2... 135. SOFTWARE POR APPLE 

Ramus 32K for Apple leer res RLS BRODER SUHNO 

Music System for Apply ai esaet sesso 318. Serparun T T . 2% 

Rom Werites fos Zope IIT тәтшезтет 129. Choplilrer ЭТҮҮ 28 
ADVANCE LOGIC MICROSOFT 

2 CARO for Appia П “Фбттет 4Ұ29%р464ғ6%%- th 42% Түрү Tutar B acosauiseopeew emp domm whe «818. 
KENSINGTON MICH OW АНЕ Айуштшға Been eRe PEP TTTTTTTT T momar 1 (4B. 

Sym Saver Fan for Арды ا‎ E RI а | ne1, panre -. азе» ез», 106. 
VERSA COMPUTING ALOS.. errs eer ae cere Ty ч-“үаздаа ius 1080. 

versaveriqr Graptucs Төрін А — 298. Basie Сона ............-- — HP n: 
SEATTLE COMPUTER mu/MATH/mu/SIMIP 80. e үн 


Суп Печи .... pene — dnm TENE LT 

БАК RAS ^ dor the IBAA PC ‚еее начае A98. Cobol Вб.......,......... n Ee „.... 886. 

128K RAM + dor the EE: ned ыра 8528. МУЗДИ .....,,..5---<>) Е Жие 166, 

256K ВАМ * із tha IBM PE . + -qi heme ż ТЕВ. TASC Comeuer өседі v EE TS Me 146, 

a ES R SYSTEMS Soticard Ринтинт Syrum .,,-.....- . 629 

Aapichronous Баға) wnarlace ., son жо. 148, Tare Ма ғ Е 126 

парат й знттарте чч wuaqeeuta retry, 
[гене идиг, 179 SELECT INFORMATION SYSTEMS 

Ф пан penal абақ Selec Word ттар + heb etd ow I ae юе dik 269. 

Sohwideo ЗәмЕһ...,.......:1ь25әә21944 ваа 28. 


VIICORP 
Keyboard Enhance E , 98 
Enhancer i... one ДЕ + 1 TT 113. e^ Du Manage бушат... vere жамалын 79 


Үшжміс Peet eer rs? р көре ore T 
SOFTWARE FOR CP/M NNI EPA 79 
ABHTON-TATE Yapi... , 


.ти.»” ا‎ LJ T 155 
rr --1.. EE “> 44% ous 2499 Миміғл...,......»--ч ----,- ----- салы ae 185 
PRO Verand/Visiplot ... -.------- --. + 229 
Wordeiar iren ‚зав 444 фа рачва 1 2169 YI IHR E EEE EE 189 


Матере CP esasek RARE A, ТТР, ЧРД — àÓ— кесене s 239 
Calcster nw wae eke  --еззтанкна Aha eet A 1858. pack |, ЗЕ ГРА 


ғлннатттттғжт Lud d Ad S Ld 649 
Dauta’ cti a T d cae اک‎ eaexddeeuumeke*trattegube 235 Baviion Pun H E E ЕЛЫ? 189 
ч--ттте- 
барын aera اسک‎ шиақтаанцна% TRENT ENE RET тт 148 ысноғап 
Жрашаы ^^ mem "IIPTITETPEMITIILISZERZELI 149 н 'A————————————— wien 115 


М D. 388 Deanar... ва ЕФ рез уштточ ртр рачч ст гар eee tee 178. 
Fean DÜ. ..psrsseeirpenswrrna agp анаға һан т Те К Ж 13% 
Superson РЕДА Torte rete 


159 
Macro BO x vrbaptuteUdepéb*asbpsoTEnudyrE ұза "Моғфыт...,,»-,------4--->-1-5--2<әеі2і + sortia 188. 
мне Comet —"»tbre5ndAne ASA "Aa eno4S penas 129. 


* 
mus MATH! mu SP #0 218 Кару MOS 
4 
““...444.ж4-.таревф fom 5 MIU dm. yers ASAR Sane OFF eee 125. 
Cabal GO ...... Sere heres аал PHRASE SHEERHRTSC OPES 


B9B. 
Basle #0 ........,...........‹›+эез»әз»тт ее ŽO guard E 204 з E 
Edit ВО.......-›.......‚..-.»еере етк эзэчүгтее=ы- 86. SOUTHEASTERN SOFTWARE 
КмМмитеЙО................. dpe paenesa re не 162. Qolip Caoture 46 оед КЕРРИ ТТТ БВ. 
mw/USP/mo/STAR #0 ъъал 1) ртт» FED 162. EGU МААЕ 52414227 ee oe СА L 
Ман Plan. i دست‎ э 94 othe 208 Step by Step Пире}. PROGRAM DESIGN .......... А 
SELECT INFORMATION SYSTEMS ÜOntuimz |, oo. ШМК SYSTEMS. .... o --- 138. 
TM Hî Data Basa Managereri System ......,....- 400 dBase И ...........-А5НТОМ-ТАТЕ Seu aowererioeca = 
SOFTWARE DIMENSIONS, INC Supe onc 44... - SACHA POE EI E 44. arae 1: 208. 


Accounting Filius shad usepnotnrroerrra-tit4dhkuuus o CALL A PLE 80 ВЕ! 
FOX А GELLER CALL РОМ MORE AP ҒТҰҒА 


Симс те?) негее ете pees тве Казанат 128. Мосо 
Симсксодә 


rm ere ТТЕРІ ФАЙ HAYES MICRDCOMPUTER PRODUCTS 
Crvasiol ,,, MICROSTUE FS кеки ке КЕЗЕК sen ce M EBOG ТТЛ КТЕ ТУ 6228. 


Supercskc - - ЗОВСІМ .. 22 وا ع‎ 206 Eamarimoderm 1206...1..5-е-42<%-:2:2ө.). hene ros 599 
The Word „„ ASIE ттетттетаірфі рюиюит»езчтү ера TÉ. Wicramoden И — peb*tRshémaranadlótphuTA s 289 
Spetibinder . LEXIBDFT ccoscetecserneensnngeseres 249 Miczromodem 100 ie polarons tka srt 328 
T/Mahar B. „ LIFEBOAT ioosssieesorecesuuisoresrees 218. Chtoncgraph 2 kunpan  abesàdesandé Xitkzsmeni ss EOD. 
Gupareyze .. EPIC BOFTWARE $4 Jr bmaswexazi sorsan TUB. NOVATIOM 

Condor (0... CONDOR .... . re rrr 2.2.2 2808. 


Amt)irvssdeuméittkaXARER)3AX32PE4NRHRRRATYQLT-Y 148 


бы Fab RA eRe, PETES + peeve аа bit d bina 178 


[gla Apple м 4 registered Lredemark of Apple Computer, іле Appe Ои K....... Lasiendast* breshesessesotosene dii 
C/PM ig 2 моіе кыйытат: of Digits! Aesserch pogo Cat Н--442........»..ь-4»».:4->е9ө. 8:2.» САЦ. 


WE ACCEPT @ MONEY DADER ФСО О [8300 MAX ) 
а PERSONAL CHECK [alow 10 diya то сам) @ CASHIEAS ог CERTIFIED CHECK 


АВ волт pabyeci to prea changes A aveilahikry without notes 
Check quantity Шама. 


TOLL FREE: 800-752-1341 
CALIFORNIA: 619-578-1033 


BYTE November 1982 455 


Circle 269 on inquiry card. 


ADVANCED GRAPHICS SOFTWARE 
NOW-—FOR MICROCOMPUTERS! 


512 x 240 
Resolution 


FOR COMPUSTAR® 
SUPERBRAIN® 
TRS-80® Model li 
2-89® 


OUXXXO 


XCEL 


GRAPHICS 
SOFTWARE 


eSymbol Generator 
eGraph Plotter 
e3D Generator 
e Surface Plotter 
e Graphics Terminal 
Emulator 
a Screan Printer 
ANADEX 
EPSON 
IDS 


$175.00 
$175.00 
$345.00 
$395.00 
$395.00 


$65.00 


(213) 320-6604 


fax МАХТЕК, INC. 2908 Oregon Court, Torrance, СА 90503 
Available in Europa from Micronex Ltd., Chew Magne, England 3042 (STD 027-589 3042) 
TRS-BO-registered trademark Tandy Согра Superbrain-trademort. intertec Data Syaterra 
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Need to Measure Your 


Corporate Communications? 


Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company’s business? 


Call McGraw-Hill 
Research 


Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu- 
nications Research Center will 
meat your research needs 
promptly, at a reasonable price. 


Put McGraw-Hill Research to work 
for you. 


For a quote or proposal, call 

Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 897-3095. Or, write Corpo- 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 


| MN 
wi 
НГ 


tf it's a communications problam, we 
probably pioneered the solution. 


456 November 1942 © BYTE Publications Inc 


USE WITH f 
HARDWARE RETROFIT 


| FROM ы 59599 


plotter moves the pen over a station- 
ary, flat sheet of paper (see photo 1); 
the pen must be able to move in two 
directions, In a drum plotter, the 
paper is wrapped around a cylinder 
that rotates to move the paper in one 
direction, while the pen moves along 
an axis that is parallel to the center 
line on which the cylinder rotates, 


“Smart” plotters can 
automatically draw 
letters, numbers, and 
geometric shapes. 


Flatbed plotters have the option of 
using multiple pens (to create multi- 
ple color drawings), which many 
drum plotters can't do. On the other 
hand, a drum plotter to handle a 
sheet of a given size will take up less 
desk space than a similar flatbed 


| plotter. 


Ultimately, plotters work by draw- 
ing straight lines the computer 
specifies, If the lines are short 
enough, the line drawn looks curved. 
Some plotters can draw "pure" diag- 
onal lines, but most are limited to 
drawing in eight directions (up, 
down, right, left, and Four 45-degree 
diagonals); depending on the smallest 
step size the plotter is capable of, 
diagonal lines may exhibit the "stair- 
step" quality associated with raster- 
scan displays. 

One very important feature to look 
for is the amount of "intelligence" the 
plotter has. Less expensive units are 
likely to be "dumb" —that is, they are 
usually limited to one of eight 
direction pen movement commands. 
More expensive "smart" plotters will 
automatically draw letters, numbers, 
and geometric shapes of various sizes 
when you give them the appropriate 
command. Such "intelligence" is 
often worth paying extra for. Be sure 
to ask the vendor what software is 
available for the plotter—if the 
answer is “none,” find out how much 
work it will take you to write the soft- 
ware you need to make the plotter 
work. 
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e e EVERYTHING FOR YOUR ТЕ5-80" ө ATARI" е APPLE" » PET" » CP/M" e XEROX" e ІВМ" è OSBORNE" è e 
"TRIGO н 4 обета cl Do Rando Shack Denson of Tandy Comp " ATARI fs a trademark of Aum ine “APPLE is 4 Underneath el Apple Com, * PET ı4 s Інкістмк of Cormimodore 


* CP/M ы А trademark of Digal Research "AEROX o а tadernark of Keres Corp 


BUSINESS PAC 100 
100 Ready-To-Run 


| 


24- 
ged within 
а All orders POTS guarantee 


„ 30-Пау төлеу bo 
ғ 


Hours 


* 16M & а rademark of |Н Carp. ° OSBORNE n a badermeark of Osheme Com, 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 128 Page Users Manual..... 
Inventory Control.....Payroll....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.....Accounts Payable..... 


59 WACC Weighted average cost of capital 
USINESS 100 PROGRAM LIST bû True rale on loan with compensating bal. required 
61 DISCBAL. True rme on discoumed loan 
62 MERGANAL Merger analysis computations 
NAME DESCRIPTION 63 ҒІМНАТ Financial ratios for a fin 
64 NPY Net present value of project 
1 RULE78 Interest Apportionment by Rule of the 78% 63 PRINDLAS Laspeyres price (дел 
2 ANNI Annuity computation rem 66 PRINDPA Paasche price index 
3 DATE Time linien atis | gooey ND тее oe SUERTE DAP сении 
me series analysis linear Iren 
4 DAYYEAR Day of year а particuler date falis on 69 ТІМЕМОУ Tine series analysis moving average (rend 
2 TER Tid condos ay 70 FUPRINF Fulure price estimation with inflation 
7 БЕРЕДІ. жеміне Cepreciation 72 LETWRT Letter writing вүметтіігікз with MAILPAC 
„егш Sum Ше digis 73 SORT3 Sorts list of names 
9 DEPRDS Declining balance depreciation 74 LABEL! Shipping label 
10 DEPRDOB Double declining balance depreciation tee үүн visae line Жеш 
ni hand nt E € us D DOME business bookkeeping system 
13 НЕСКА o па " e along with аң у register 77 ПМЕСІСК Computes weeks total hours from Umectock info, 
14 MORTCAGE/A Martgnge amortization lable 78 ACCTPAY In memory accounls payable sysierr-aiorege permitted 
79 INVOKE Generate invoice an screen and print on primer 
16 SALVAGE Determines salvage value of an Investment Bn TELA акар нац е еса 
17 RRVARIN Rate of retum on investment with variable Inflows fO TIMURAN лаа india 
18 RRCOMST Rale of retum on investment with constant inflows 83 ASSIGN Lise of assignment algorithm for optimal job assign, 
19 EFFECT اپا بی ادات‎ Алал | B4 ACCTREC In memory accounts recelveble syniemvatorage ck 
20 FVAL Future value of an investment (compound interest) B5 TERMSPAY Compares 3 methods of repayment of loans 
21 PVAL Present value of a future amount B6 PAYNET Computes gross pay required for given net 
се LOAMPAY гено DEDIITNIAROnU OD B? SELLPR Computes selling price for given after tax amount 
23 REGWITH Equal withdrawals from investment lo leave Û over 8а ARBCOMP Arbitrage computations 
24 SIMPDISK Simple discount analysis i н 
25 DATEVAL Equivalent & nonequivelent dated values for oblig. 69 DEPRSF sinking Tund depreciation 
М 90 UPSZONE Finds UPS zones from ар code 
rind vo Sl QUUM on еы 9! ENVELOPE Types envelope including telum address 
27 MARKUP $ Markup analysis for items 92 AUTOEXP Sele expense analysis 
28 SINKFUND Sinking fund amortizatan program 93 INSFILE шыбаса ыл” hie 
29 BONDVAL Value of a bond . 94 PAYROLLZ In memory payroll syster 
30 DEPLETE Depletion analysis А 
31 BLACKSH Black Scholes options analysis 95 DILANAL Dilution analysis 
96 LOANAFFD Loan amount a borrower can alford 
32 STOCVAL I Expected celum on stock vis discounas dividends 97 RENTPRCH Purchase pnce for rental property 
33 WARVAL Value of a warrant 
9B SALFLEAS Salretiseback analyses 
34 BONDVAL2 Value of a bond ^ 
: А 09 RRCONVBO investors гае of return on convertable bond 
35 EPSEST Estimate of future earnings per share for campany 
36 BETAALPH Curnputes alpha and beta variables for stock 100 РОКТУА19 Stock market portfolio stotagevaluanon program 
37 SHARPE! Portfalio selection modele what stocks to hold LP, SL FX FL Дл "ЫР. Ша” ль Р ا‎ ы ЧР ль ЧР Дь 5” Дь ӘР д "ШР ль ЭЙР уль ЧР ж. ЫР жа. 
3 БЕРІДЕ Әміре wing compuutions ( П TRS-80 Casselte Version $99.95 NEW T 
ng ! O TRS-B0 (Mod-I or 111), Pet, Appte OLL-FR 
40 EXPVAL Expected value analysis 4 О ЕЕ 
41 BAYES Bayesian decisions » or Atari Versions $99.95 RD R LI 
42 VALPRINF Value of perfect informatinn М - Е 
A ONE Морена reo ; D TRS-80 Mod-Il, ІВМ, Osborne “49 g5 (CUTSIDE о; МЕ 
44 UTILITY Derives utility function 4 and CP/M Versions . 
45 SIMPLEX Linear programming solution by simplex method 6 ADD 5300 FOR SHIPPING ІМ UPS AREAS 
4b TRANS Transportation method for linear programming (€ ADD $4.00 FOR C.O.D, OR NON-UPS AREAS 
47 EOQ Economic order quantity Inveniory model 4 ADD 55.00 TO CANADA AND MEXICO ai 
48 QUEUE | Single server queueing (waiting line) model А ADD PROPER POSTAGE OUTSIDE OF US.. CANADA AND MEXICO AME 454 
49 СУР Cost vokume-proft analysis $ CTAN 
50 CONDPROF  Condivonal profit tables (n C i ۸ 
51 OPTLOSS Opportunity lass tables b ¢ ü 5 E 
$2 FQuOG Ғиед quantity economic order quentity model ф O xAATHERAAT APF CAIS. SPT ¥ 
53 FQEQWSH As above but with shortages permitted. ) 
54 ҒОЕООРВ As above but with quantity price breaks t 50 N. PASCACK ROAD 
аа ды ome Ойык» тыь " ‹ SPRING VALLEY, NEW YORK 10977 91 4) 425- 
57 PROFIND Profitability index of a project ў 
58 САР! Cap. Asset Pr. Model analysis of project | LASK FOR OUR 64-PAGE CATALOG] ait prices a Ba A SUBJECT TO CHANGE 
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DEALER INQUIRIES INVITED 
Circle 202 on Inquiry card. 


COMPLETE. MICRO DECISION COMPUTER SYSTEM INCLUDES: 


in ИР Т 
$ риб" floppy dish drive 
ports 
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Full size smart terminal with detachable keyboard 
4MHz, ZBOAT CPU 
64K RAM main memory 
200 Kbyte 54" floppy disk 
(Osborne, Xerox, IBM formats) 


Two serial ports T Se 
| | | ج‎ nm 


Complete software package. 
including 


CP/M Operating System 
WordStar® Word Processing 
Microsoft® BASIC 80 
NorthStar compatible BAZIC* 
Spelling Checker 

Electronic Spreadsheet 


SEE US AT COMDEX, BOOTH 1674 


You can't buy more 
computer for less. 


$1790 is the total retail price of the complete Micro 
Decision™ System you see in this ad. And that 
includes the computer with a disk drive, a full size 
smart terminal, and over $1800 worth of software. 
No other business computer available today offers 
so much for so little (a comparable Apple system 
costs almost twice as much). 

The Micro Decision is a bargain any way you look 
at it. The computer alone, with all that software 
and one disk drive is only $1195. If you want to 
add another disk drive, the price is still great: just 
$1545. And the smart terminal is only $595. Retail. 


As for the microcomputer itself, our Micro Decision 


includes a 64K CP/M® 2.2 Operating System. That's 
the industry standard operating system that gives 
you access to over 2000 business programs (avail- 
able right now—right off the shelf). 

If you'd like more information, or to find cut about 
our substantial quantity discounts, call us at (415) 
430-1970. We'll introduce you to more Morrow. 
And less price. 


LOOK TO MORROW FOR ANSWERS TODAY 


MORROW DESIGNS 


600 McCormick St. 
San Leandro, CA 94577 
(415) 430-1970 

Circle 309 on inquiry card. 


BOA ıs a trademark of Zilog, (nc 


PRA i5 а registered trademark of Ока Research, Inc. 


WordSuU н a registered trademark of MicroPro, inc 
Microsolt is a registered trademark of Microsoft 
Corporation 

BAZIC ıs а regisiered trademark of Micro Mike's, Inc. 
Micro Decison 15 a trademark o! Morrow Dasons 


Photo 2: Game paddles. These are for the Atari (left) and the Apple II (right). 


Photo 3: Joysticks. At the left is the Radio Shack Color Computer joystick (resistive); 


at right is the Atari joystick (switch type). 


Printers 

Computers that have printers can 
also create printed graphics. Char- 
acter graphics, the same kind that 
you can do on your video screen with 
alphanumeric symbols, are possible 
on any printer. Some printers can 
print special graphics characters that 
are unique to a given computer (for 
example, some Commodore-supplied 
printers can print the special Com- 
modore PET graphics symbols). 
Many dot-matrix printers, however, 
have a bit-mapped graphics mode 
that lets you control each pin of the 
print head as the printer makes a 
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sweep from left to right across one 
line position of the page. The head of 
a dot-matrix printer contains several 
needles (usually seven or eight) that 
strike against the ribbon as the head 
moves across the line. In а bit- 
mapped graphics mode, the computer 
sends the printer bytes of data that 
are translated into instructions to the 
individual needles (if the head has 
only seven or eight needles, one byte 
of data usually represents one vertical 
"stack" of seven or eight dots that 
represent a one-dot-wide slice of the 
print line). With the appropriate soft- 
ware, a raster graphics image (as it is 


stored in memory) can be transferred 
to a printer one horizontal slice at a 
time. Color graphics printers and 
software are becoming available for 
microcomputers (see the vendor text 
box), making printed color graphics 
images feasible for some microcom- 
puters. 


Input Devices 

Now let's turn to devices you use to 
tell the computer what kind of graph- 
ic image you want. Some of these 
devices are not graphics related per 
se, but I mention them because they 
are often used in graphics applica- 
tions. 

The most prosaic input device for 
graphics is the keyboard. You can use 
your choice of cursor, letter, and соп- 
trol characters to tell software to 
manipulate a graphics image. Unfor- 
tunately, a keyboard is usually the 
least satisfactory way of interacting 
with graphic images, but it is one that 
is guaranteed to be available on any 
computer. 

Paddles and joysticks are two input 
devices associated with microcom- 
puters. Á paddle (see photo 2) is 
simply a knob like the volume control 
switch on your television, À paddle 
involves no on-off switch, but it 
usually contains a potentiometer (a 
variable resistor) whose resistance 
varies with the position of the knob. 
Some computers (the Apple If and the 
Atari, for example) have built-in cir- 
cuitry that translates the position of 
the paddle knob into a numeric value, 
usually between O and 255 (the high- 
est possible 8-bit value). Graphics 
software running in the computer can 
then translate this into some kind of 
movement along one axis (for exam- 
ple, up-down or right-left). 

A joystick is similar to a paddle in 
that it gives the computer directional 
information, but it gives information 
about two perpendicular axes, thus 
making it able to specify any ar- 
bitrary movement within a two- 
dimensional plane. In physical ap- 
pearance, a joystick (see photo 3) 
resembles a small box with a short 
stick appearing perpendicular from 
the square face of the box. This stick 
can be moved a given distance in two 


JENS chives work 


ШЕ win vers | 
100. Radio Shack MOD | wcustom made data Most of ой Its all factory 


4l 


oo etiem IBM, cables . ., call.., | preassembled and tested, 0 
North Stor and mony bumed іп ond ready іо | 
| many more! WINCHESTER HARD runi You even get а real 
DISK SYSTEMS | time clock (except 
жай drives are brand | HEATH). Bulit only of 
new ond warranted. We | 10 MEGABYTE Hard Disk commercial grode | 
а contracted systems for your HEATH components 
5 dealer Н-88, 89, Radio Shack JUST $2700 10mb 


T FLOPPY Disk Services, we not onty sell 
drives. we also sell custom enclosures. 
Our cabinets are designed by our 
experisto be functional and attractive. And our 
quantity pricing s so attractive, we invite 
dealers and large group purchasers tfo call. 


CALL TODAY * 609-799-4440 


Due! 8“ System 


F you don't see what you want. give us a call between 9 om & 5 pm (ET) | * 
Chances are we'll have what you need for your system at your price. Due to (3) 
production deadlines for advertising. prices in this od are 2 months old. so we 

encourage you fo call us for current prices and new product information 


PAYMENT POLICY - We occept Mastercard, VISA, American Express, personal DISK 


checks & MO. We reserve the righ! to wail 10 working days for personal checks SE 


741 ALEXANDER ROAD 
PRINCETON, NJ 08540 


lo clear your bank before we ship. All shipping standard UPS rotes plus 
insurance. NJ residents musi add 5% soles tax. 


PRICES & SPECIHCATIONS SUBJECT TO CHANGE MOD НІ, CP/M are trademarks of Tondy and Digital Research respectively, 
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dimensions; in use, a program using a 
joystick should respond in some ac- 
tion that is motivated by the direction 
indicated by the joystick. 

Joysticks come in two basic de- 
signs. The first, which is used with 
the Apple II computer, is basically 
two paddle potentiometers linked 
mechanically so that only up-down 
movement turns one potentiometer 
and only right-left movement turns 
the other, A second kind of joystick, 
used by the Atari 400 and 800 com- 
puters, is actually a set of four 
switches, one for each basic direction 
(up, down, right, and left). This kind 
of joystick is both cheaper to make 
and more durable, but it provides less 
information. Unlike the potentio- 
meter joystick, which provides both 
direction and magnitude information 
that is continuously variable, the 
switch joystick provides direction 
only (no magnitude), and only eight 
directions at that (the four major 
directions and four diagonals); what- 
ever direction is indicated (and there 
are many gradations possible with the 
potentiometer joystick), the switch 


Cat alog 


of Letterheads, Forms 
and Supplies... 


Featuring Micro-Parf™ , . 
a clean, trim edge when detached. 


Full color catalog also offers checks, statemenis and 
involces designed to work with programs from over 200 
software sources. Plus stock tab paper, labels, diskettes, 
orintwheels, work station furniture and accessories. 


statemants, involces. 
Money Back Gusrantee 


Fast service... buy direct by тай or 
PHONE TOLL FREE 1 + 800-225-9550 
(Mass residenis t + B00-922-B560) 8:00 A.M. to 5:00 PM., ET 
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. continuous Letterheads with 


Quality products at low pricas. 
No "handling charges" or hidden extras. 
Small quantities — as low as 500 checks, 


One source lor your word processing needs. 


joystick chooses the closest direction 
of the eight it can supply, 


Advanced Input Devices 

The input devices mentioned 
above—keyboard, paddles, and joy- 
sticks—are usually available or stan- 
dard on most microcomputers, and 
many people have some or all of them 
on their microcomputers (paddles 
and joysticks are popular because 
many computer games use them). 

Digitizers, light pens, trackballs, 
апа "mice"—which I'll cover next— 
are not universally available and are 
usually used only for specific applica- 
tions. 

The digitizer (also known as a 
graphics tablet or pad) enables the 
computer to get two-dimensional 
position information about the posi- 
tion of a "pen" on a writing surface of 
a given size. There are four main 
kinds of digitizers: electromagnetic, 
magnetorestrictive, sonic, and 
resistive. 

Electromagnetic digitizers use а 
writing surface embedded with a fine 
mesh of vertical and horizontal wires. 


(The number of wires per inch deter- 
mines the accuracy of the graphics 
tablet.) A complicated electronic in- 
terface senses the proximity of the 
metal tip of the pen or cursor and the 
vertical and horizontal wires. From 
this, it returns an x-y coordinate pair 
that tells the computer where the pen 
is in relation to a fixed reference 
point. (In a variation of this scheme, 
the pen sends out an electromagnetic 
pulse that the wires sense.) Like most 
digitizers, this one can give the micro- 
computer information in one of sev- 
eral different forms, 
Magnetorestrictive digitizers (see 
photo 4a) use a similar scheme, ex- 
cept that the pulse traveling down the 
wire is a pulse of current that creates 
a traveling magnetic field. The pen or 
cursor used contains a small wire 
loop that then senses the field and 
computes the cursor coordinates from 
that information. One disadvantage 
of this technology, however, is that 
magnetic storage media, like floppy 
disks and magnetic tapes, must be 
kept away from the tablet surface. 
Sonic digitizers use a pen or cursor 
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Modams ; 
Novation CAT $159.00 
Novation d-CAT $170.00 
Novation Auto-Cat $229.00 
OC Hayas Smart Modem 5215.00 
DC Hayes Micro Modent {| (Appia) $320.00 
DC Hayes Micro Modem 100 $320.00 
novem Mark | $89.00 
U 105 103 LP (300 Bd) $185.00 
URS UDS 202 LP (1200 Bd) $245.00 
LDS UOS 212 LP (1200 Bd) $495.00 
08 UDS 212 ALP (1200 Bd) $650.00 
Moniiars 
Шикле Medal # 
Amdek 100/12" BEW £110.00 
Amdek 3006 / Green $165.00 
dek Color 1/" $350.00 
Sanyo ВМ51080Х/9" Grn, $175.00 
Sanyo DM 5012/12" BEW $215.00 
Sanyo DM 5112ex/ 12" Grn. $225.00 
San OM C5013/13" Calor $425.00 
гап 2VM-121/ 12" Gen. $115.00 
BMG BM-12EN 12° Grn. $145.00 
МЕС. 81260 17 біп $129.00 
NEC JC1201C 13° Calor 5310.00 
Terminals 
— a uM " 80 $780.00 
трах гор 8! 5885 00 
Televideo TVI 910 5625.0 
Televideo ТИІ 812€ $725.00 
Televideo TYI 925 $625.00 
Telavideo TYI 950С CALL 
PRINTERS Printers 
CABINET AND SUBSYSTEMS 
CABSV Single cabinet only 
(vertical mounting! -upas 75.00 
САВ5У/10 Single cabinet with 
1 Quma 07-5 ээс» з +. ТҮР. 375.00 
САНЕН Dual cabinet for & 
(horizontal) ............ e... 260.00 
ABBV Cabinet for & (vertical) ....B 275.00 
А881+15 Dual cabinet with Shugart 
ӨСІН (vertical). . ( 
САВВН?15 Dual cabinet with Shugart 
BOR (horizontal) ..........5 630.00 
CABAY=25 Dual cabinel wilh Iwo 
Shugart 8018 (vertical)... $1,080.00 
CABSHH2S Dual cabinet wilh lwo 
Shugart 9018 (horizontal) . 57,065.00 
CABSY+iM Dual cabinet wilh 
Mitsubishi 8" (vertical) ...,.$ 680.00 
CABGH+IM Dual cabinel with 
Mitsubishi 8” ihorizantal)...$ 665.00 
САВЯУ»2М Dual cabinet wilh twa 
Milsubishi 8" (vertical) .....51,140.0 
CABBH*2M Dual cabinet with twa 
Milsubishi 8" (horizontal) . . .$1,125.00 
САНВУ 10 Dual cabinet with Оита 
DT-B (vertical) "юкат 6 RM 750.00 
CABBH* 10 Dual cabinet with Quma 
OT-8 (horizontal) ..........5 735.00 
CABBV 320 Dual cabinet with two 
бите DT-8 (vertical) . ..,.,.51,235,00 
САВЭН+20 Dual cabinet with two 
бите OT-8 (horizontal) ..... $1.220.00 
CABINET DIMENSIONS: 


Horizontal — ВЪН x 17%" WY x 221 


Vertical 


— ӨН x UW x 2UL 


All cabinets cama completa with power supply, fan and 
internal cables. 


DISK DRIVES 
Quine DT-5 ANSI 54" compatibilt $295.00 
Qume OTA ІБМ compatibility , $465.00 
Shugart 801 Standard floppy $400.00 
Shugart 650 Double-sided floppy $600.00 
Mitsubishi B^ double-sided, doubla- 

М2844-53 density 5435.00 
Mitsubishi 514“ % ТР 

М4853 1MB $450.00 
Mitsubishi Бч” double-sided, 

M4654 1.5M таебаиезіячте- Call fer price. 

All drives include maniat. 


1188 Е Willow St. Signal Hill, CA 90606 (8001 421-7701 © |713) 595-6431 е (714) 691-2683 
ASAP COMPUTER PRODUCTS LTO. 115 Viceroy Road, 0-12 Congord. Toronto, Ontario L4K1A9 Canada (416) 738-0500 (B00) 258. іе СОЛАР 


DISKETTES from АЗАР 
Verbailm 5'^" Diskettes 
Pari # Sector Prica 
MD525-01 Soft 10/$27.50 
М0525-10 Hard 10 10/527.50 
MD525- 16 Hard 16 10/527. 50 
B" üisketies 
MEM 3060 Sal Soft 10/$35.00 
MEM 3090 1/06) Soft 10/$40.00 
MEM 3102 2i Db! Soft 10/$45 00 
Scolch ЗМ §'4° Diskeltes 
Pari й Serigr Price 
7444) 1/84) ӛт! 10/530. 00 
744-10 5% Hard 10 10/830 00 
744-16 1/58! Hard 16 10/830 00 
145-0 210b Sell 10/543 00 
745-10 210b) Hard 10 16/$43.00 
735-18 2ты Hard 16 10/543.00 
Maxell 5t” Disketles 
Part it Side/Dens Sector Price 
mot 1/50! Salt 10532.00 
MD2D 2/ bt Soil 10544 00 
MH1 17801 Hard 16 107539 00 
MH20 27 Dbl Hard 16 10/$50.00 
Ғ” Diskaties 
FD1-128 1/Sgl Soll 10541.00 
FH1-32 Spi Solt 32 10/541.00 
FDO-XD 2/Dbi Soll 10/550.00 
Elephant Memory Systems 5'4” Diskeltes 
Part @ Side/Dens Sector Price 
EMS 1 1/5! 501 10/825.00 
EMS 2 10b Sofi 10/$27.50 
EMS 3 1/Dbl Hard 10 10/227. 50 
EMS 4 1/Dbl Hard 16 10/$27.50 
EMS 5 2/Dbl i 10/833,00 
EMS 6 2/Dbt Hard 10 10/$33.00 
EMS 7 2/ Dbl Hard 16 10/$33.00 
SRW Медіа Storage Cases 
Pari # Size Price 
SRW-5 Bw $2.50 ea 
SAW-6 ғ 53.25 ва 
Connectors 
1-9 10-24 ?5 up 
DB25F $2.00 $1.90 $1.75 
08255 52,05 5275 $2.50 
DB25C 50.85 50,85 $0 75 
Componente 
41183 (200 n5)/5290-3 
Appie. TRS-80, Heath 
1215 «1. 2} > $1.50 gach 50-9... $1.30 each 
1848......... $1.40 pach 100 ир... .... $1.20 each 


ALL PRICES aia! TO CHANGE WITHOUT NOTICE. CALL 
FOR SEST PRIC 


Ordering бг om name, aadress. phone; ship бу. UPS 
of Mail Shipping charge add $2.90 up to 11b. (UPS Миа), 
U.S. Mail add 51,50 (U.S. only) $25.00 minimum order}. 


Terme: We accepi cash, check, money orders. Visa and 
Master Charge (U.S. funds only}. Tax: 6% Calit, res.. 5'1% 
LA County 0005 and terms available on approval 
(School PO's Arcapted) 


b) COMPUTER 
MARKET PLACE 


ATARI® COMPUTER GAMES 
ATARI* 800" 
[18K] Partons! Business Compuler Fasturaa: 
a Computer console 
е Atari? BK basic 
а 37 іші stroke alpha-numeric keyboard 
with four function keys 
в Oparator's manual 
€ RF modulator 
e Power supply 
æ also available 32К & 48K system 
Call lor prics 


Sofiwara 

Üsscription EP факрт фрі ЕЕЕ ЕЗ ВЕЕ 
Aleri® 

Basketball . +» ЖЕТІЛЕТІН баца mew aay dine $ 27.00 
Super Breakout. РГРҮҮҮТТГ “ТҰТУ م طبه جهو‎ $ 
Chess . "яя й aha waa fil гю ы "әіееаелебчцаан 52700 


Video Easel ated iw heed tinee bowen hee nd waa ‚ 8 28.00 
Star Raiders Эттүү» ай و‎ ды дедь А $ 32.00 
Astarokds چچ بو ج ج و مھ چم ع چ‎ а وگ چ د چ‎ de ا ت ت ت‎ “. %2800 
Music Composer... ...,. “Қызы. LT 
Авветбег/ Ғайағ........................ 84800 
Talatink.. ІТ РРЕРГТЕРГІГІ Р Н § 24.00 
S ace Invadars.. kitovi Фейеғвййаже + 53300 

issile Cammand. . *9$2584U ^2544 ва трд 28.00 
Graph It SPATE RR PRR MeO EKTE $ 17.95 
Mailing Ust.. rar! ve Rea newm ar aw rte $ 18.95 
Touch Typing ........-...,. droit rem D IBS 
Stock Charting .... ...... (—— t urera. $ 2208 
ЗМК Analysis r <<... 19.95 
Bond Апаіусіз..,....................:.әұ... 222.90 
Word РГосе550г „сазо енна nth 9 ODD 
Microsolt ВАСІС,....................--.... 675.00 
Рас-Мап He ee hae RN i TEN rfe rrr bát $ 3300 
Cantipedg ...,.... кк. $3300 
Caverns ol Mars... issu. "ET .. $29.00 


Магі Optional Accessories 


Description Pes ees Pans eee тетте оята е Price 


410 Program Reéordar (olo $ 770 
810 Disk Orive System .,...-......... 545,00 
822 40-Column Thermal Printer :.....,, $299.00 
825 80-Соішті Oot Matrix Printer ...... 5645.00 
820 Acoustic Modem...» . ++ 29. -3- ga $198.00 


850 interface Module ...,. 


каны ажетті $165.00 


CX30-04 Paddle Controls ,.,.....»..».-».-:,. 5 17.85 
СХ40-М — Joysticks (pair) ..,...,,.,.----.. 9 17.95 
АЗ2ҚА 32K ВАМ Board FATHERS $ 79.95 
Printers 
Anadsx 9501A 51.425 00 
Citoh 8510AP Prowriler (Parallel) 5485,00 
Chah 8510ADC Prowritar 

(Paralle! & Serial} 5865.00 
Citoh FIO40PU Prinimaster 

(Parallel) CALL 
Citoh Жала! Printmaster 

( CALL 
Citoh 1550 Prowriter 1 (Parallel) 5740.00 
Ciloh 1550 Prowriter Il 

рага & Serial) $825.00 
Diablo RO $1,995.00 
Epsan MX80 w/Gratirak Plus* CALL 
Epson MX80FT w/Graftrak Plus" CALL 
Epson MX100 CALL 
OKIDATA B2A [Paralel & Serial) CALL 
OKIDATA ВЗА {Parallel & Serial) CALL 
OKIDATA B4AP (Parallel Only) CALL 

IDATA BAAS (Serial Only) CALL 

*Gralirad Plus Standard on all Modats 
A [niertacas 

Parailel Interfaces 540.00 
SE Serial Interfaces for Epson $35.00 
ЕРІ 2K Serial Buffer for Epson 565.0 
OKI-1 2K Serial Bufter tor Okidata 5109.00 
Printer Cables 
AEC-1 Parallel Cable to Apple 517.95 
AEC-2 Parallel Cable to Atari? $18.55 
R5C-T 852320 Cable DE 
RSC-2 Okidata/RSg32C Cable 
TRSE-1 Parallel Cable to TRS-80 m 


Cicle 34 on Inquiry card. 
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Photo 4: Digitizers. Pictured are the electromagnetic Apple Graphics Tablet (photo 4a, 
courtesy of Apple Computer Inc.) and the mechanical three-dimensional digitizer from 
Micro Control Systems (photo 4b, courtesy of MCS). Manufacturer addresses can be 
found in the vendor text box. 
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that emits an ultrasonic noise; the 
sound is detected by two ultrasonic 
sensors that give the digitizer enough 
information to determine the location 
of the input device, Sonic digitizers 
sacrifice some accuracy for reduced 
cost and/or increased digitizing area. 
(In particular, most electromagnetic 
or magnetorestrictive digitizers have 
an accuracy of 0.001 inch, while sonic 
digitizers usually have an accuracy of 
0.01 inch. However, this is not much 
of a sacrifice, because a human opera- 
tor usually cannot achieve a repeat- 
able accuracy of less than 0.05 inch, a 
value halfway between the accuracies 
of the two technologies.) 

Unfortunately, the digitizers men- 
tioned above are too expensive for 
most microcomputer owners; they 
usually cost $800 and up, depending 
on the resolution of the output and 
the size of the writing surface. Fortu- 
nately, most people don't need as 
much resolution as these digitizers 
give. The resistive digitizer (see photo 
4b) was created for people who want 
to do digitizing but don't have $800 
or more to spend. It has a pen or 
stylus on the end of an arm whose 
joints have very accurate potentio- 
meters in them. Each potentiometer 
offers a resistance to the connected 
microcomputer, which “reads” them 
as it would the potentiometers in a 
paddle or joystick. Then the micro- 
computer, with the aid of software, 
converts the angular measurements of 
the arm joints to a final x-y coor- 
dinate value. 

Resistive digitizers sacrifice ac- 
curacy and speed for low cost, 
although the cost of the software 
needed to make the digitizer useful 
seems to be driving the price of some 
resistive digitizers up. However, one 
company (Micro Control Systems; 
see vendor text box) offers a resistive 
digitizer that returns the location of a 
point in three, as opposed to two, 
dimensions—something that no elec- 
tronic digitizer offers. 

Light pens resemble normal writing 
pens, but they are connected to the 
computer by a wire. In use, they 
essentially tell the computer where 
they are pointing on the screen 
(usually in x-y coordinates); in some 
cases, they give data on whether the 


Now NRI takes you inside the 


new TRS-80 Model Ill microcomputer 
totrain you at home as the 
new breedof computer specialist! 


= 


- 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It's no longer enough to be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-807™ alone 
have been sold), interdiscipli- 
nary skills are demanded. And 
NRI can prepare you with the | 
first course of its kind, cover- 
ing the complete world of || 
the microcomputer. | 


Learn At Home 

in Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 


Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, al your own pace. 
Yet vou're always backed by the NRI staff 
and your instructor, answering questions 
and giving you guidance. 


You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training 
with practical experiments and demon- 
strations. You don't just program your 
computer, you go inside it... watch how 
circuits interact. , interface with other sys- 
tems, ..gain a real insight into its nature. 

You also work with an advanced 


“ч liquid crystal display hand-held multi- 


Training locludes the TRS-80 Model ШІ microcom- 
жр Ran LCD multimeter, the NRI Discov- 
ery Lab, Computer Assisted Instruction programs 
and handreds of demonstrations and experiments. 


(TESS i5 2 trademark of the Radio Shack dinates of Tandy Corp.) 


meter and the NRI Discovery Lab® per- 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 


Computer Assisted 
Instruction 


Your TRS-80 even helps train you. 
You receive 8 special lesson tapes in BASIC 


computer language. Using them in your 
microcomputer, you "talk" to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you'll be able 
to write simple programs yourself. 


Send for Free Catalog... 
No Salesman Will Call 
Get all the details on this exciting 
course in NRI's free, 100-page catalog. 
[t shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, TV/Audio/Video Servicing... 
1] different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 


NRI Schools 
MeGraw-Hill Continuing 
Educalion Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


We'll give you tomorrow. 
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Photo 5: A trackball. The Wico Command Control trackball is 
shown here. (Photo courtesy af Wico: see vendor text box for 


address.) 


pen is touching the screen and 
whether a button on the barrel of the 
pen is being pressed. 

Some people have the mistaken no- 
tion that light pens emit light that is 
picked up by the video screen. In fact, 
the opposite is true—either visible 
light (on cheaper units) or the elec- 
tron beam itself (on more expensive 
units) is detected by a sensor em- 
bedded in the tip of the pen, and 
either software or hardware calcu- 
lates the position of the pen. 

Most microcomputer light pens are 
very simple inside—usually some 
kind of photodetector that is read as a 
variable resistance by circuitry that 
expects to see a paddle or joystick. 
Software is used to calculate the posi- 
tion of the pen, whose resolution is 
usually limited to the number of rows 
and columns of characters on the 
video display. In addition, the scan- 
ning routine (which, if it is in BASIC, 
can be rather slow) runs a character- 
sized block of brightness across the 
screen row by row and waits for a sig- 
nal from the pen itself indicating that 
the bright spot has reached the cur- 
rent location of the pen. These pens 
are relatively inexpensive, although 
the scanning method used may limit 
the pen's usefulness. The more precise 
methods that track the electron beam 
of the video display itself are con- 
siderably more expensive, 

(One interesting variation of the 
light pen does not use light at all. In- 
stead, a wire mesh is bonded to the 
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address.) 


front surface of the video display, 
and the pen works much like a 
digitizer to return position informa- 
tion to the computer, See the vendor 
text box for the company that makes 
this device.) 

Trackballs (see photo 5) are fun to 
use, and, to date, they have been 
found only in military equipment and 
arcade video games (Atari's Centi- 
pede, for example). Now that the 
video arcade market is entering the 
home via microcomputers and pro- 
grammable game systems, several 
companies are promising low-cost 
trackballs for the home market. 
Basically, a trackball is a small sphere 
(usually about the size of an orange 
or a grapefruit) housed beneath a flat 
surface that allows only a small por- 
tion of the ball sphere to project 
above it. To use the trackball, you 
place the accessible portion of the 
sphere directly under your palm. By 
rolling the sphere with the palm of 
your hand, you transmit vector infor- 
mation (i.e., direction and 
magnitude) about the direction of the 
ball's movement and the speed at 
which it is being rolled. Although 
trackballs can give output informa- 
tion in one of several ways, most 
commercial trackballs give separate 
trains of rectangular output pulses 
that indicate the amount of rotation 
in relation to two perpendicular (x 
and y) axes. The resolution of 
trackballs is measured as the number 
of pulses created in one revolution of 


Photo 6: A "mouse." Shown here is the Hawley X053X mouse. 
(Photo courtesy of The Mouse House; see vendor text box for 


the sphere around one of the major 
axes; these numbers range from 50 to 
550 pulses per revolution, with 300 
pulses being a popular number. 

Several manufacturers make low- 
cost trackballs for home use (see the 
vendor text box). Some of these are 
direct replacements for the popular 
Atari joystick and so will return 
whichever one of eight standard 
directions that the rotation of the ball 
is closest to. 

Trackballs are different from light 
pens and digitizers in that they give 
data on movement, not absolute posi- 
tion. [f the software that reads the 
device constantly updates two vari- 
ables that hold the current location of 
the cursor, the trackball can be used 
to manipulate the absolute position of 
the cursor. However, the information 
given by a trackball is often inter- 
preted in some way by the program 
asking for the information; in other 
words, trackballs usually require 
more interface software than other 
peripherals. 

The mouse is an input device Doug 
Englebardt invented in 1961 while he 
was working at SRI in Menlo Park, 
California. Named for a superficial 
resemblance to the rodent of the same 
name (see photo 5), the mouse has 
historically been associated with the 
artificial intelligence (AI) and com- 
puter graphics communities. Never- 
theless, it is beginning to appear on 
less esoteric machines (the Xerox 
Star, for one) and will continue to do 


CI-103 DESKTOP COMPUTER — 
Complete computer system enclosed with- 
in a VT103 video terminal with LSI 11/2 and 


64KB Memory ............ $3,295.00 
With LSI 11/23 and 256KB Memory .... 
$4,995.00 


CI-1103LK — LSI 11/2 CPU, 64KB 
Memory, power supply, KEV 11 in 16 slot 
rack mountable chassis .... $1,995.00 


СІ-11/23 AC — LSI 11/23 CPU, MMU, 
256KB Memory, power supply, in 16 slot 
rack mountable chassis ....$3,395.00 


C19448-96 — 96 mega byte cartridge disk 
system with controller. 80 mega bytes fixed 


and 16 mega bytes removable .......... 
$10,500.00 


C1-1220 — Dual drive, double density, 
double sided, 2MB capacity floppy plus 
DMA LSI 11 controller ..... $2,795.00 


SUPER MICRO COMPUTERS 
from $1,995.00 


CI-MWS03-SB — LSI 11/2 computer workstation. 
LSI 11/2 CPU, 64KB Memory, power supply, KEV 11, 
in 16 slot rack mountable chassis. 2 port serial I/O. 
CRT terminal. 1 mega byte floppy disk system. Desk- 
top workstation .................... $7,295.00 


CI-MWS23-MB — LSI 11/23 computer work- 
station. LSI 11/23 CPU, MMU, 256KB Memory, 
power supply, in 16 slot rack mountable chassis. CRT 
terminal. 10 mega byte cartridge disk system. 4 port 
serial /О. Desktop workstation ..... $10,995.00 


рентанын 
nm 
CM clio t 


DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas * Westlake Village, CA 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 


LSI Hl is a trademark of Digital Equipment Corp. 


Circle 79 on Inquiry card. 
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Selected Vendors 


Rather than attempt a comprehen- 
sive listing of all graphics products for 
microcomputers, | have assembled the 
following companies because their 
products are representative of various 
categories. In some cases, 1 included 
companies because they have exhibited 
interesting new products at recent 
shows. All inquiries should be directed 
to the companies themselves. 


Raster-Scan Systems 

High-resolution graphics retrofit for 
color and monochrome terminals: 
Digital Engineering, 630 Bercut Dr., 
Sacramento, СА 95814. (916) 
447-7600. 

High-resolution graphics boards for 
5-100 systems: Scion, 12310 Pinecrest 
Rd., Reston, УА 22091. (703) 
476-6100. 

Low-cost RGB monitor: Exidy Inc., 
390 java Dr., Sunnyvale, CA 94086. 
(408) 734-9410. 

High-resolution monochrome retro- 
fit for TRS-80 Models I and ШІ; Mikee 
Electronics Corp., РОВ 3813. 
Bellevue, WA 98009. (206) 451-0574. 

8086 computer with high-resolution 
color graphics option; NEC Informa- 
Hon Systems Inc., 5 Militia Dr., Lex- 
ington, MA 02173. (617) 862-3120, 

Low-cost graphics terminals: Data- 
Type Inc., 2615 Miller Ave., Mountain 
View, CA 94040. (415) 949-1053, 


Plotters 

Watanabe Instruments Corp., 
3186-D Airway Ave,, Costa Mesa, CA 
92626. (714) 546-5344. 

Flatbed plotters: Bausch and Lomb, 
Instruments and Systems Division, 
РОВ 15720, Austin, TX 78761. (512) 
835-0900. 

Drum plotters: Strobe Inc., 897-5A 
Independence Ave., Mountain View, 
CA 94043. (415) 969-5130. 


Printers and Interface Cards 

Color dot-matrix printer (Prism 
Printer): Integral Data Systems Inc., 
Milford, NH 03055. (603) 673-9100. 

Intelligent printer interface for Prism 
and other dot-matrix printers: Interac- 
tive Structures Ine., 146 Montgomery 
Ave., Bala Cynwyd. PA 19004. (215) 
667-1713. 

High-resolution graphics | interface 
card for the Apple II: Orange Micro 
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Inç., 3150 E, La Palma, Suite G., 
Anaheim, CA 92806. (724) 630-3620. 


Digitizers 

Electromagnetic digitizers: Bausch 
and Lomb (see address above), 

Magnetorestrictive digitizers: Apple 
Computer, 20525 Mariani Awe., 
Cupertino, CA 95014. 

Magnetorestrictive and electromag- 
netic digitizers: Summagraphics Carp.. 
35 Brentwood Ave,, Fairfield, СТ, 
06430. (203) 384-1344. 

Electromagnetic digitizers: GTCO 
Corp., 1055 First St., Rockville, MD 
20850. (301) 279-9550. 

Sonic digitizers: Science Accessories 
Corp.. 970 Kings Highway West, 
Southport, CT 06490. 

Low-cost resistive digitizer: Versa 
Computing Inc., 3541 Old Conejo Rd., 
Suite 104, Newbury Park, CA 91320. 
(805) 499-4800. 

Three-dimensional digitizer: Micro 
Control Systems, 230 Hariford Turn- 
pike, Vernon, CT 06066. (203) 
643-4897. 


Light pens 

High-resolution light pen for the 
Apple Il: Gibson Laboratories, 406 
Orange Blossom, Irvine, СА 92714. 
(714) 551-8553. 

Touch pen using conductive metal 
mesh on video display face: Sun-Flex 
Company Inc, 20 Pimentel СЕ, 
Novato, CA 94947, (415) 883-1221. 


Trackballs 

Low-cost trackballs for various 
microcomputers: Wico Consumer 
Division, 6400 West Gross Point Rd., 
Niles, IL 60648, (312) 647-7500. 

Industrial-grade trackballs: Mea- 
surement Systems Inc., 121 Water St., 
Norwalk, CT 06854. (203) 838-5561. 

Industrial-grade trackballs: Dise In- 
struments, 102 Е, Baker St.. Costa 
Mesa, СА 92626. (714) 979-5300. 


Місе 
Optical mice: Mouse Systems Corp., 
655 5. Fairoaks Ave, D313, Sunny- 
vale, CA 94086, (408) 730-2132. 
Electrornechanical mice: The Mouse 
House, 1741 8th St., Berkeley, CA 
94710. 


so as its advantages become more 
widely known. 

What is a mouse1 Imagine a track- 
ball turned upside down, with the ex- 
posed part of the sphere touching a 
flat surface. Now put two or three 
pushbuttons on what used to be the 
base of the trackball and shrink the 
entire assembly so that it fits comfor- 
tably in the human hand. Now you 
have a mouse. (Another variety, the 
optical mouse, has no moving parts 
and determines movement by sensing 
the lines of a rectangular grid placed 
beneath it.) 

A mouse, like a trackball, is a 
relative positioning device that re- 
quires more interface software than 
other peripherals. The mouse is rolled 
on a flat surface, and the program 
using it usually has a cursor on the 
video display that follows the move- 
ment of the mouse. In many applica- 
tions, the buttons are pressed to in- 
itiate some action. For example, in a 
word processor that uses a mouse, 
you can mark an area of text for, say, 
deletion by moving the cursor with 
the mouse and pressing a button. 
When you move the cursor with the 
mouse, all text between the marked 
point and the cursor dynamically 
changes to inverse video. When you 
rnove the cursor to the end of the text 
to be deleted, you press another but- 
ton and the computer deletes all the 
text marked in inverse video. 

I like the idea of mice, but I'm not 
sure why I prefer them to, say, track- 
balls. One nice thing about a mouse is 
that it doesn't take a lot of flat space 
to use. If you want to make a long 
movement, you simply make a short 
stroke with the mouse, pick it up, put 
it down at its original position, and 
repeat the stroke as many times as 
needed. For whatever reasons, the 
mouse has the potential to become 
the most important new peripheral of 
the 1980s. In a decade when micro- 
computers can possibly evolve into a 
form that everyone can use, any 
peripheral that allows you to “point” 
at what you want will help make that 
potential a reality. 1 suspect mice will 
become the most common pointing 
device for business and commercial 
microcomputers. 

Commercial-grade mice are now 


i eee ene 
OKIDATA PRINTERS 


NEW LOW PRICES! 


мі-80 $350 ML-224 $425 ML-83A $699 ML-84-P $1049 mi-sa-s $1299 


WE CARRY А COMPLETE LINE OF OKIDATA ACCESSORIES IN STOCK1!! CALL FOR PRICES 


| IBM 
COLOR COMPUTER | TRS-80 MOD Ill [personar COMPUTER 


ІВМ P.C. WITH 64K, 2 INTERNAL DUAL 
Ж NEW RELEASES * x SIDED DISK DRIVES AND DRIVE ADAPTOR. 
eee АШАР ТО 
COSMIC DOGFIGHT CASSETTE 14.95 


K 19.95 ONLY. _$2699* ) 
OFFENDER CASSETTE 29.95 
DISK 34,95 ч um ша эв ош өң um ша ім-жа ED sm =з es wn 
ж * OTHER FAVORITES * ж BMC GREEN SCREEN 
PACKETMAN CASSETTE 2495 
MOONLANDER CASSETTE 14.95 eS f MONITOR 
ASSETTE 14. or t.B.M. P.C. ONLY $99.00 
DISK 19.95 aa on m шш wm ав эш UD эш UM US ав ыз GER ша ан ас mA ьи 
METEROIDS CASSETTE 21.95 16K $825 48K $849 


* DISK DRIVES 
for the IBM P.C. ж 


40 Track, Single Sided $209.00 | 


40 Track, Double Sided $299.00 
90 DAY WARRANTY 


SOFTWARE 
DISCOUNTS 
NEWDOS, DOSPLUS 


SPACE INVADERS CASSETTE 21.95 


COLOR COMPUTER © 
Call NOW For New LOW Prices! 


J6K LEVEL |, 16K & 32K EXTENDED | 


EPSON PRINTERS 


48K, 1 Drive $1499% 
48K, 2 Drive $1749" 
RS-232 имѕтлиео) 90909 


American Small Business Computers 
is not an authorized Radio Shack 
Dealer. We do not offer a Radio 
Shack 90 Day Warranty on our 
computers. Instead, we offer the 


MxX-80 Ф459 American Small Business Computers 
MX-BO F/T S595 | problem with your computer, return i andrew L DOS! 
MX 1 ОО $685 | to us for about 48 hours. If we can't БЕХ. $1 29 


fix it, we’ ll replace it! 


FOR ТК5-80 MODELS Lor 1! 


— — АМО MORE —— 
LAZY WRITER 6175 MODEL Il $2995 Al | 
MODEL 1 DISK DRIVES ‘pre ee for TRS-80 MODEL Ill 
Teac 40 tr, Single $239 MODEL 16 1/Dr $4409 APPLE, and others " (L DOS Required) 
» 40 tr. Dual $340 MODEL 16 2/Dr. $5199 E MEG 57 795% 
à 80 tr Single $340 CAMEO 8 Mg. Hard Dis! 54995 s > 
. 80 tr Dual $199 RADIO SHACK 8 4Mg 54040 12 MEG. $1995 


|18 MEG. $2195 


COMPLETE, READY TO RUN, AVAILABLE! 
*unfarmatted capacity 


40 tr. Single $249 Complete with Power Supply, 
40 tr. Dual $319 and Cabinet 
° 80 tr Single $319 
80 tr Dual $369 


THESE ARE OUR CASH DISCOUNTED PRICES. C.0.0. AND CHARGE ORDERS ARE 3% HIGHER. ALL COMPU 
TERS ARE SHIPPED FREIGHT COLLECT. PRICES, SPECIFICATIONS AND AVAILABILITY ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. ІВМ & IBM PERSONAL COMPUTERS ARE TRADEMARKS OF INTERNATIONAL 


918/825-4844 Spall 


AMERICAN Business 


SOL 4 аса, OA vast COM PUTERS 


Circle 24 on Inquiry card. 


dilable in the $300 to $500 range 
(see the vendor text box), and their 
price will come down as they become 
more popular. 


The Hidden Problem of Software 

Without software, even the best 
microcomputer is an expensive and 
bulky paperweight, and nowhere is 
this more evident than with computer 
graphics. Good software creates good 
graphics images and responds to the 
rather terse signals input devices send 


it. Be aware that software is in- 
evitably part of anything you want to 
do with graphics. 

If you're lucky, somebody has al- 
ready written the software you want, 
[n the case of digitizers and light pens, 
for example, driving software often 
comes with the peripheral itself; in 
other cases—RGB monitors and 
trackballs, for example—software is 
usually not included. Sometimes the 
peripheral vendor or a third-party 
vendor sells the software you need. In 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 


perform like a DECwriter® III. 


The Datasouth 05120 gives your DECwriter? H the high speed printing 
and versatile performance features of the DECwriter? [II at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
* 165 cps bidirectional printing 
* Horizontal & Vertical Tabs 
e Page Length Selection 
411 baud operation 
* 1000 character print buffer 
е X-on, X-off protocal 
Self Test 


е R5232 interface 

* 20 mA Current Loop interface 
е тор of Form 

e Adjustable Margins 

e Double wide characters 

e Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just pive us a 
call for all the details. 


datasouth computer corporation 


4216 Stuart Andrew Blvd. е Charlolie, North Carolins 28210 • 704/523-8500 
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a few cases, a peripheral behaves the 
same as another peripheral for which 
software has been written. (For exam- 
ple, some trackballs mimic the behav- 
ior of Atari joysticks, for which a lot 
of software exists.) lf none of the 
above cases holds, you wiil have to 
write your own software. But before 
you rush out to buy that new track- 
ball, ask yourself, "What do I want to 
use this for?” and “Am I willing—and 
able—to write the software myself?” 
As usual, unfortunately, hardware 
capabilities are far beyond those of 
software. 


Conclusions 

Clearly, many possibilities exist for 
using graphics with your microcom- 
puter. Гуе listed the available 
devices, but it will take your imagina- 
tion to create the graphics. As more 
sophisticated hardware and software 
become available and more afford- 
able, graphics now reserved for mini- 
computers and mainframes will prob- 
ably become available for microcom- 
puters. Until then, we still have some 
very nice toys to play with, 
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Does your insurance? 

it's a startling fact, but most 
homeowners insurance doesn't 
cover home computers with 
business uses. That means 
your valuable investment 
could be unprotected even 
while you read this. Ex 

to the risks of fire, theft, even 
accidental damage. 
SAFEWARE” does 
Introducing SAFEWARE. The 
new insurance designed to 
protect your valuable invest- 


Amount of Annual 
Insurance Premium 
p Јо 52,009 $15 
$ 2001-8 3000 5 60 
3 3001-5 RENN % 75 
$ 8001-51 1,0010 $ 90 
SH UOI-E1HO0 3105 
$14.001-$17. 00 1% 
$17.001-$21.000 $10 


ми avail im AL, AK, AZ. AR, DE. ІМ. 


GA. М, 1), KY, LA МЕ М5, МТ, NY. SC. 50), or WY 
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Not Even These Gu 
Promise lete 


ment when others won't. Re- 
gardless of use, SAFEWARE 
provides full replacement cov- 
erage, after a $50 deductible. 
for all hardware, media and 
even purchased software, 


For just pennies a day 
Find the value of your system 
in the table below and see 
just how low the price for 
SAFEWARE protection really 
is. [f you need higher limits. 
call us toll free for a quote. 


Guys 


Columbia National 
General Agency 

New SAFEWARE insurance is 
underwritten by the American 
Druggists’ Insurance Com- 
pany, and is offered exclu- 
sively by Coiumbia National 
General Agency. Both com- 
panies are members of the 
Armco Insurance Group, one 
of the nation’s leading prop- 
erty and casualty insurers. 


Lil 


8 


f Stute 


Card # 


Prot 


s Can 


For immediate coverage 
No matter what the applica- 
tion, you can get immediate 
coverage for your system with 
the coupon below. Mail to: 
Columbia National General 
Agency, 88 East Broad Street, 
Columbus, Ohio 43215. Or 
call the toll free number for 
coverage today! 800/848-0598. 
(In Ohio call 614/224-7235.) 


А COLUMBIA NATIONAL 
| GENERAL AGENCY 


[ а ы 
". 


# 
Р; 


Send for immediate protection: 
CNGA, 88 E. Broad St. 
Columbus, Ohio 43215 


Р Name 
Street 


Хр 


System value $ 
C Check enclosed С VISA. O MasterCard 


Exp 


Г] Send additional Information 
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а SPECIAL 
PRICES 

ARE ONLY 
PART OF 
OUR SERVICE 


THE COMPUSHACK LINE OF SPECIALS 


APPLE 100% Apple compatible; runs DOS 
3.3, PASCAL, CP/M, etc. 15% more storage 
by using enhancer diskette. 300% foster 
frack-to-frack speed. 


INTRODUCTORY PRICE 
$259.00 
SUGGESTED RETAIL PRICE 5429.00 
Drive with controller card. . . , 5329 
Some drive but slim line 

(no controlar). ....... ..... $349 
Slim line drive! MB capacity . 


APPLE It+ Complete System: 


APPLE Il + Computer, disk drive 

and controller, 12" monitor, 

green sereen, . ........ . 31699 
APPLE Il+ compatible 

Winchester drives 

EMB... $1795 10MB., $1995 

Includes controller, cables, soft- 

wore for CP/M, DOS or PASCAL. 
8“ drive, coniroller, power supply, 

cables, cabinet ond software . $1595 
APPLE Il plus 64K, ZBO card, 80 

column card, controller hard- 

ware diagnastic, DOS 3.3, disk 

drive 163K, green maniter—runs 

DOS 3.3,CP/Mand PASCAL . $1950 
OTHER PRODUCTS FOR APPLE il 
VERSAcard-multifunction board.. . $169 
BSR Transducer. . , $19 
Applications/Demo Disk 1, $25 
Parallel Printer Card. . $69 
PRT- with cable .. .. . $15 
PRT-1 with EPSON 80/100 ser reen 

graphics dump with cable- 

Groffifti card | $99 
PRT- with NEC 8023 or C.ITOH 

PROWRITER screen Dump 

Grophics ..... | $99 

16К гат сога... ....... 589 

32K ramcard....... . 28175 
64K rom card including DOS 3. 3 

diskemulotor. .. 1, .....9279 
128K rom card including DOS 3.3 

disk emulator . .. .., $369 
PASCAL disk emulator .,. $39 
DOS 3.3diskamulotor. ......... $39 


Visicatc Expand Program ...... $59 
VERSAbox Spooler/Duffer 16K 

Centronics Input/Output ‚,..... $199 
VERSADOX Spooler/buffer 16K - 

Centronics and RS232C .... . „ $239 
VERSAbox Real Time Clock/ 

Disploy option......... ‚+, $129 
16K Memory Modules for 

VEISADOX е eens йз ON $39 
Standard 6! Centronics Parallel 

Cable for EPSON, C-ITOH, 

NEC, ANADEX, ond others , 822 
Standord 6’ Paper Tiger or Prism 

Printer cable, Parallel Cen- 

tronics Male DB25. . . . $26 
Miscellaneous cobles for vorious 

printers. Please specify for 

Сите, Diable, Votrax, NEC 

Spinwriter or other . ....... 1, $26 
80 Column card ect cm $169 
280 cord (no CP/M soffwore 

included} oe $149 
Controller for Apple Il including 

hardware diagnostics ......... $95 


ABM PC with 256K memory, disk ^ ш ай 


drive controller, 2 drives and о 
reen |2” wi... 82799. 
Floppy drive controller... ......... $189 
Controller with one serial 
Intledüce. . ..... ,, $249 


Board with one parallel and wo 


serio! interface (no controller) .. $249 
Big Blue Cord 

(multifunction card) . . . , . $489 
Single side, single density 

drive BY". ,.. . e a. -$195 
Double side, double density 

NEBA Veiis ie ku 2.2“ $249 
Tandon TM 1004154" SS SD 

drive 250 КВ capacity........ $208 
Tandon TM 100-2 5Y4” DS DD 

drive БОО KB capocity. ... ..5260 
Tandon TM 100-4 514” 96 TPI 

drive | MBcopacily .,...... , $379 
MEMORY: For IBM Personal Computer 
128K-$299 256К-9499  512K~—$799 
Combo Card: Features Clock Col- 

andar, 256K Memory, Parallel 

Port4SerialPort....,. ..... $699 


IBM Personal Computer Hord 
Disk System НО!400 5 MB 
Winchester, software, power 
supply cabinet, cables, ate... . . . $1795 

Some withlDMB,...... ..... 


APPLE COMPATIBLE COMPUTERS 
BASIS & FRANKLIN AVAILABLE 


МО 


Сото 


ІШІШІМІ 
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DISK DRIVES 
TANDON: 
TM 100-1 . $199 TM 848-2 $499 
ТМЮО-2 ... $265 TM602-5MB. $899 
TM 100-4. $379 TM 603-10 MB $1049 
ТМ 846-1 , ..5399 
SHUGART: 
SA 400... ...$215 ЅА 800/801, $379 
SA 450. . $281 SA850/85) $535 
SIEMENS: 
FODIOG-5 . $189 FDDIOO-S . $349 
FDD 200-5 .. $259 FDD 200-8 $449 
QUME: 
07-5. ... $279 DT-8 ‚ $469 
TEAC: 
ҒО5ОА.... $189 FD55A . . $199 
FDB5OB .. 5269 FD55B .,..5279 
FD50E. . $269 FD55E $279 
FD50F...... $389 FD55F . 5399 
MONITORS & PRINTERS 
BMC 12" green, . T $89 
BMC 12” green (high res.) $149 
ВМС 13” color monitor , ,.. .$289 
C.ITOH Prowriter parallel .5499 
C.ITOH Prowriter serial $599 
СТОН Prowriter 
15" carnage...Porallel $699 
FIO Daisywheel letter quality .. 51495 
OKIDATA 
82A , , $459 83A $730 
ВААР ... $999 84А5 ... $1099 
EPSON MX80 , $469 
МХ-ВО FT ...$525 МХ100 $699 
AMDEK VIDEO MONITORS 
Video100, $95 Сою! . $675 
Video-300. . $169 Colorill. . $420 
Color). .. $345 
NEC 
- 12” greanscreen,.....----. $169 
-DMPUSHRCH RGB Color Monitor. $959 
Spinwriter3510.. . | ‚51799 
NEC NEC Letter quality printer 775 $2399 
РС 8001, $899 PC8O3IA,.. $799 
PC 8012A , $559 PC8023A . $499 
РС 8033A . $169 
CABINETS/POWER SUPPLY 
Duo! 8" disk drive cabinet with 
powersupply ..... $249 
Cabinet/power supply for single 
8“ diva ........ TM nu 
Dual 5'A" disk drive cabinet with power 
ШЕ т. 2ыз ee Л $99 
Single 5\4” disk drive cabinet with 
power supply. . .... $69 
2 single side double density 8" 
disk drives, cabinet/power 
supply....... $895 
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ALTOS 

Computer 8000-15 $3999 CoMPUSHRCH 
EAGLE 

Computer System 

Eogle Ii ылық. ¢ 

Eogle ll . $3333 EaglelV 

ADDS VIDEO MONITORS 

View Point Al S560 View Point A2. $499 
TELEVIDEO 

goc ,, , $599 92С $759 
CORVUS 

5 MB Winchester, , $2999 
10MB. . $4399 20М8 $5299 
SOFTWARE 

ProfitPian $178 DotoStar.. .5269 
Micro Plan. $399 Super Sart | $199 
Word Stor 5299 SuperSort!] — $169 
Май Merge . $99 The Accountant $299 
Spall Stor. $199 Tox &Cash . $299 
SANYO MBC—1000 COMPUTER ComPpuSHAcK 
2-80 (4MHz) Microprocessor 


SANYO 


64K, 12" CRT, 1Serial, 1 Paroi- 
lel, port CP/M Version 2.2 
Operating System Word Star. 
Mail Merge, Spell Star 

KEY COMP ІІ COMPUTER 

2-80 Bosed CPU, 64K ram 9" 
display, 80 columns, x24 
rams CP/M 2.2, MA-Basic; 
Selectword included......... 


THIS MONTH'S 
SPECIAL! 
PRINTERS 


BROTHER Model HR 
15 CPS, Doisywheel, 
letter quolity, 
bidirectional printer 


SMITH CORONA ТР 
12 CPS, 10 or12 CPI, 
Unidirectional 

Letter quolity printer 


$1995 


ComPuSHACK 


$769.00 


ComPuSHACK 


$569.00 Is/c/mj 


WE'RE OPENING 
RETAIL STORES 
THROUGHOUT THE 
U.S.A. SOON! 


FRANCHISE INQUIRIES WELCOME 


Prices subject to change мйпам notice 
ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 


Sales and Service: 
(7M) 730-7207 
Headquarters 
Telex: 18-3511 
Answer Back CSMA А 


Interactive 3-D Graphics 
for the Apple II 


An understanding of the theory of perspective 
enables you to represent three-dimensional objects 
on a two-dimensional screen. 


In the present generation of com- 
puters, no other form of output rivals 
the popularity of the video terminal 
with its two-dimensional visual 
representation of data. This article 
will examine ways of making this 
two-dimensional output represent the 
three-dimensional real world. Tech- 
niques of showing perspective play an 
important role in making video out- 
put look three-dimensional. In this 
article, I will look briefly at the con- 
cept of perspective and then consider 
some techniques of achieving per- 
spective in computer graphics. | will 
then present some program listings in 


About the Author 

Andrew Pickholtz wrote this article while a 
senior at W. T. Woodson High School ín Fair- 
fax, Virginia. He is now a student at Harvard 
University. in summers, he has worked for 
Ferox Microsystems Inc. and at the [BM Т. J. 
Watson Research Center. 
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BASIC and Pascal that show how to 
use these techniques in high-level 
languages. 


Ways of Representing 
Three Dimensions 

People tried to portray the visual 
world on a flat screen long before the 
creation of the modern computer, 
and draftsmen today use several dif- 


A computer can as 
easily produce a 
perspective drawing 
as an oblique 
or isometric drawing. 


Tee... ae i: 
ferent methods of representing three- 
dimensional objects on paper: the or- 
thogonal, the oblique, the isometric, 
and the perspective methods. 

An orthogonal projection of an ob- 
ject is simply the “side view” of that 
object (see figure 1), “Side view" is in 
quotes because, as will later become 
clear, this representation is not exact- 
ly what the human eye would see if it 
were looking at the object; that is, 
this “view” is not a perspective pro- 
jection. 

Orthogonal representations of ob- 


jects customarily give three projec- 
tions: one from the top, one from the 
front, and one from the right-hand 
side. Each "view" gives information 
about a pair of axes; the “top view” 
gives information about the x-y pair, 
the "front view" about the x-z pair, 

and the "right-hand side view" about 

the y-z pair. Unfortunately, the un- 

trained eye is reluctant to form a 

three-dimensional image from the 

three detached and seemingly in- 

dependent illustrations used in or- 

thogonal representation, 

Oblique and isometric drawings 
(see figures 2 and 3, respectively) por- 
tray an object in a more realistic man- 
ner. Both the oblique and isometric 
representations depict a three-dimen- 
sional object in one illustration by fix- 
ing the axes in relation to the horizon- 
tal. In oblique pictorial, lines parallel 
to the z axis are vertical, lines parallel 
to the x axis are horizontal, and lines 
parallel to the y axis are consistently 
drawn at the same angle in relation to 
the horizontal. The axes in isometric 
pictorial are likewise fixed in relation 
to the paper, 


The Perspective Method 
While oblique and isometric repre- 
sentations are superior to orthogonal, 
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THE EMERGING ' % 
INFORMATION AGE: 


COMPUTERS, . _: 
COMMUNICATIONS, 
AND PEOPLE 7 


. Join us next spring for . ‚КЁ; 
the most up-to-the- 
minute information’ оп. 
computer technology. 
Make plans now to be 
„рап of the 1983 National ` 
` Computer Conference- 
. and of the future! *.. 
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Е Е 
Figure 1: An orthogonal representation of а house. An orthogonal drawing drops 


perpendiculars from each point on the object to three mutually perpendicular planes. 
Hidden edges are customarily drawn as dotted lines. 


KZ » 


Figure 2: An oblique representation of a house. An oblique drawing portrays three 
dimensions by drawing lines parallel to the third axis at a consistent angle to the 
horizontal, in this case at 30 degrees. 


Cr 


Figure 3: An isometric representation of a house. Like an oblique representation, an 
isometric one draws lines that are parallel in three dimensions as parallels in two. The 
isometric method, hawever, offsets two axes from the horizontal. 
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perspective pictorial is the only truly 
accurate method of illustrating an ob- 
ject. Two Florentine architects, Filip- 
po Brunelleschi and Leon Battista 
Alberti, developed the ideas of 
perspective in the fifteenth century. 
Although many artists before them 
had noticed that objects in the 
distance appear smaller than objects 
in the foreground, Brunelleschi and 
Alberti were the first to accurately 
represent the apparent diminution of 
objects as they recede from the 
observer. Many other Italian artists 
and some Flemish artists had also ex- 
perimented with perspective; how- 
ever, their methods were empirical 
while Brunelleschi and Alberti 
worked with a geometric system. In 
fact, Alberti had written several 
papers on mathematics, and in 1435 
wrote the first treatise on painting 
that dealt with the theory of art 
rather than just the techniques. 

What makes perspective drawings 
superior to oblique and isometric is 
that perspective displays objects in 
the distance as smaller than objects 
that are closer; the rear door in figure 
4, for example, is smaller than the 
front door. Perspective drawing also 
represents lines that are parallel in 
three dimensions as convergent on 
the picture plane. Thus, the axes in 
perspective drawings are always 
directed toward vanishing points. 
The x-axis and y-axis vanishing 
points in figure 4 lie on the horizon; 
an object in the distance would, as the 
eye expects, appear extremely small. 

Figures 5a-5c illustrate another in- 
teresting fact about perspective: while 
the oblique (figure 5a) and isometric 
(figure 5b) representations of a wire- 
frame cube appear to spontaneously 
reverse in orientation, the perspective 
representation (figure 5c) does not. 
What prevents the spontaneous re- 
versal in the perspective representa- 
tion is that one of the perceived orien- 
tations of the perspective cube is er- 
roneous; that is, it does not look 
"natural." 

Although oblique and isometric 
drawings are not truly realistic, 
draftsmen use these two techniques 
more often than perspective, They do 
this for two reasons, First, oblique 
and isometric drawings conveniently 
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Upward mobility is an important part 
of the American dream. 

But it can also keep you up nights. 

Especially if you're a small business- 
person who s laid out a lot of hard 
earned money for a computer you've 
outgrown. And for application software 
that no longer applies. 

Now, however, instead of having to 
run out and buy all sorts of options, you 
have another option: the Data General 
Commercial Systems family, developed 
by Data General, а company that sup- 
plies systems to 82 of the Fortune 100 
companies. 

THE FAMILY THAT GROWS 
TOGETHER. 

Like any family, ours starts out small. 
The CS/5 15 a single terminal desktop 
computer, fully capable of handling all the 
applications a small business requires. 

While the CS Series 100 can support 
from 2 to 9 terminals, depending upon 
the application, and do things like 
billing, inventory and word processing 
ane tee 

And the CS Series 200 is a high speed 
multi-function business system with the 
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ability to handle up to 25 terminals. 

So whether you grow from one termi- 
nal to 25, from a computer that fits on a 
desk to a system that fits on a wall, you 
never have to cut your family ties. 

For the application programs that 
run on the CS/5 min unchanged on the 
CS Series 100, the CS Series 200 and 
up through Data General's most sophisti- 
cated information systems. 

They all act and think alike and even 
speak the same universal languages. 
Interactive COBOL or Business BASIC. 

In plain language, that means you can 
succeed in business without really 
replacing, removing, rewriting, or 

trainin 


re g. 

COMPUTER, HEAL THYSELF. 

Not only do Data General's CS com- 
puters remove the fear of success, they 
remove the fear of failure. For they can 
usually help diagnose their own problems. 
And help correct them. И they can't, 
help is often an 800 number away. As is 
our worldwide service organization. 

And if we have to draw you a picture, 
our new Business BASIC software 
packages (the BUSI Series) are capable 


D 
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of creating business graphics from pie 
charts to eye charts (BusiPEN), word 
processing (BusiTEXT);"and a pro- 
gram/report generator (BusiGEN)?* 
So get busy. For more input on Data 
General hardware and software fill in 
the coupon below and return it to us. 
Maybe we can help make you 
upwardiy mobile, too. 
“Tn the ESS only Bas TEXT a currently available. 


€» Data General 


WE ENGINEERED 
THE ANXIETY OUT OF COMPUTERS. 


Ма іо: Data General Согрогаікт 
| 4400 Computer Drive MS C228 
Westboro, Mass. 01580 


| Attention: Marketing Communciations Services 
| Please send me input on the new Data General 
CS 
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VANISHING POINT 


HORtZON 


fa? OBLIQUE CUBE 


fo; ISOMETRIC CURE 


м 


(с) PERSPECTIVE CUBE 


Figure 5: Three representations of a cube. Figure 5a is an oblique representation, figure 
5b is isometric, and figure 5с ts a perspective. Both the oblique and the isometric 
representations appear to reverse in orientation spontaneously. The perspective does 


hot. 


permit finding the measurements of 
an object by simply measuring the 
representation; second, drawing 
perspective is much more difficult. 
For a computer, however, it is just as 
easy to produce a perspective draw- 
ing as to produce an oblique or 
isometric drawing. Furthermore, as 
the object becomes more complex, 
the difference in speed between 
computer-drawn perspective and 
computer-drawn isometric becomes 
negligible. 


Describing a 
Three-Dimensional Object 

It is impossible to produce a 
perspective pictorial of an object 
without a description of the object. A 
good representation of the object can 
usually be achieved by assuming that 
the object is composed of a finite 
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number of planar polygons. If the ob- 
ject is significantly curved, an ade- 
quate representation requires many 
polygons, 

Figure 6 illustrates a data structure 
that describes a three-dimensional ob- 
ject. Each of the polygons, which can 
be called faces, is composed of edges. 
Each edge is composed of two vertices 
that are specified by three Cartesian 
coordinates. Each face also has sever- 
al characteristics: color, texture, 
transmittance, glossiness, and reflec- 
tance. The edge shared by two Faces is 
the intersection of their two sets of 
coordinates. 

It is easier to represent an object if 
we assume that the object has clear 
faces. This simplification avoids the 
difficult problem of discovering hid- 
den lines. Figure 7 shows the simpler 
data structure that this assumption 


Y AXIS 
VANISHING POINT 


Figure 4: A perspective representa- 
tion of a house. Note that the rear 
door is smaller than the front door. 
Lines that are parallel in three dimen- 
sions intersect when drawn in 
perspective. Lines parallel to the x 
axis meet in the distance (at the 
vanishing point), and so do lines 
parallel ta the y axis. In this case, 
lines parallel to the z axis are vertical 
and their vanishing point is assumed 
to be at infinity. 


x 


permits to represent the wire-frame 
object previously represented іп 
figure 6. 


Specifying an Arbitrary 
Three-Dimensional View 

We can think of a perspective pic- 
torial of a three-dimensional scene as 
a view that a one-eyed pilot would 
see when looking through an empty 
picture frame (see figure 8). The pic- 
ture frame is understood to lie in the 
picture plane. As the figure shows, 
the pilot's line of sight is defined to be 
the normal (perpendicular) to the pic- 
ture plane that passes through the 
pilot’s eye. The lines connecting the 
object with the pilot's eye are called 
projectors. The perspective pictorial 
is the intersection of the projectors 
and the picture plane. 

Three general types of changes 
would affect the pilot's view of the 
scene: a change in the distance be- 
tween the picture plane and the pilot's 
eye, a change in position of the air- 
craft, or a rotation of the airplane. If 
the picture plane is moved closer to 
the pilot’s eye, the view would appear 
smaller in comparison to the picture 
frame. Likewise, if the picture frame 
is moved further away from the 
pilot's eye, the view would appear 
larger since the tetrahedral angle that 
the picture frame subtends (marks 
off) would be smaller. Thus, in order 
to specify any three-dimensional 


The MICROMINT Z8 BASIC 
COMPUTER/CONTROLLER board repre- 
sents a milestone in microcomputer price- 
performance. It is cheap enough to be 
programmed direct!y In a high levet lan- 
guage, and efficient enough to be battery 
operated if required. The entire computer 
is 4" by 412" and includes a tiny BASIC 
interpreter, 4K bytes of program memory, 
one RS-232 serial port and two parallel 
ports, plus a variety of other features. Us- 
ing a powerful Z8 microcomputer chlp and 
26132 4K X 8 RAM, the Z8 BASIC 
COMPUTER/CONTROLLER board is com- 
pletely self-contained and optimized for 
use as a dedicated controller. The unit is 
assembled and tested and comes with 
over 200 pages of documentation. 

The price, in single quantity, a tiny $195.* 
Optional power supply 
(+ 5, + 12 and - 12V) $35. 


Please include $4 for shipping and handling. «Consumes only 1% WATTS at +5, +12 


“Сай Micromini for quantity pricing 


Z8 MICROCOMPUTER 
a On board tiny BASIC interpreter. 
• Parallel and serial I/O ports. 
eû interrupts. 


RS-232 CONNECTOR To Order: 
* Just attach a CRT terminal and immediately write Cali Toll Free 
control programs In BASIC. 1-800-645-3479 


4K BYTES OF RAM 

26132 4K X 8 low power quasi-static 
RAM. EPROM pin compatible. 
SWITCH SELECTABLE BAUD RATES 

«110-9600 BPS. 
FULLY EXPANDABLE 

* Data and address buses available for 124K memory 
and I/O expansion. 

е 2 onboard parallel ports. 

ә7.3728МН2 crystal for fast control operations. 
JUMPER SELECTABLE MEMORY OPTIONS 

°АК RAM, 2716 ог 2732 EPROM operation. 
LOW POWER 


For Information Call 
1-516-374-6793 


MICROMINT INC. 
917 Midway 
Woodmere, М.Ү, 11548 


x 


and -12V (optional power supply avaliable}. 


Micromint will put both a 


computer development system 
and an OEM dedicated controller 
in the palm of your hand 


for only $195. 


elits 


| Circle 289 on inquiry card. 
As featured in Byte Magazine, July, August, 1981. 


Z8 is a trademark of Log inc. 
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Figure 6: A data structure representing an object. The representation assumes that the 
object is composed of a finite number of polygons {also called faces), Each face has 
several characteristics (color, etc.) and is determined by the edges that it contains. Each 
edge is specified by its endpoints, which are the vertices of the object. Finally, the coor- 
dinates of each vertex must be specified. The object represented here is hypothetical. 
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Figure 7: А data structure representing a wire-frame object. This data structure assumes 


that the object has transparent faces. The object is composed 


of trails. Each trail is de- 


fined by the vertices that it contains. Each vertex is specified by its coordinates. The 


data structure shown represents a hypothetical object. 


view, we must know the distance be- 
tween the picture plane and the 
observer's eye, the position of the 
observer, and the angular position of 
the observer's line of sight. 

Figure 9 illustrates the linear and 
angular position of an observer. 
Three Cartesian coordinates specify 
the location of the observer. The 
coordinate axes that specify the 
observer's location are the same axes 
used to specify the vertices of the ob- 
ject. Describing a unique line of sight 
requires three angles—pitch, bank, 
and heading. A change in pitch is a 
rotation about the wings. A change in 
bank, or roll, is a rotation about the 
Fuselage. And a change in heading, or 
yaw, is a rotation about a vertical line 
passing through the pilot; in other 
words, the heading is the compass 
direction of the airplane. 

Since rotation is not a commutative 
operation —one in which a change in 
order will not change the results—we 
must declare an order of precedence 
for pitch, bank, and heading. The 
most physically appealing order is 
heading, pitch, and then bank. Using 
that order, we can determine a line of 
sight by first rotating a unit vector 
parallel to the y axis about the z axis 
in an amount specified by the 
heading. Next, we should rotate the 
new vector about the new position of 
the wings by an amount specified by 
the pitch. And finally, we should 
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E/LYNC $30 


E/LYNC is a powerful yet easy to use program with 


the features they want most: 
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* Automalic error detection and correction when transferring files 
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е Real-time display of lotal bytes sent or received 

* Cunnert to tíme-share systems uslng phone niodrm 

* Upgrade 10 LYNC for $835 
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$125 
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CP/M iz a trademark of Digital Research 
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Reset Ready Error 


Time is money. You have a More copies. Microtazer is 
computer system because you equipped with a copy feature 
know that it saves you money by allowing additional copies of the 
simplifying procedures and buffered information—from one to 


reducing time normally involved in 
your work. Time is an important 
resource which should not 
be wasted. You are 
wasting valuable time if 
you ever wait for your 
printer. 

No waiting. Now with 
Microfazer by Quadram 
there is no more waiting. 

Microfazers are inexpen- 
sive universal printer buf- 
fers which any computer 
user cannot afford to be without. 
Any computer—any printer 
(or plotter!) whether parallel or 
serial. Microfazer receives informa- 
tion from the computer at ultra 


as many as you want—with the 
mere press of a button. When you 
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need your information repeated, 
for whatever reason, it's always 
right there—inside Microfazer. 


Microfazer™ stack. Microfazer 


high speeds causing the computer can be stacked with popular 

to think the printer is printing just modems or other peripherals, 
as fast as the computer can send. Some models can plug directly 
Microfazer holds the information onto the back of your printer. 


Install it in less than 60 seconds, 
and choose the amount of buffer 


until your printer can handle it, and 
then sends it on. 


/ PRINTER” BUFFER 


memory you need— 8K, 16K, 

32K, or 64K. One model even 
comes with up to 512K! You may 

use several Microfazers in series to 
create just what's right for you. 

Take data in from a serial computer 
and out to a parallel printer. 
Or in from a parallel com- 

| puter and out to a serial 
printer. Microfazer is just as 
flexible as you need it to 
be. 

Low price. Only $169 for 
8K of buffering, $189 (16K), 
$225 (32K) and $299 for a 
full 64K. Serial-to-Parailel, 
Parallel-to-Serial and 
Serial-to-Serial models have slightly 
higher prices. 
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Figure 8: Perspective projection of an object. The observer's line of sight is normal to the picture plane. The projectors of an object are 
the lines connecting the object to the observer's eye. The perspective projection consists of the intersections of the projectors and the 
picture plane. The distance between the observer and the picture plane controls the size of the perspective projection; the farther the 
picture plane is from the observer, the larger the projection. 


rotate this new vector about the new- 


ly positioned fuselage in an amount 
specified by the bank. 


Solving for the Standard Position 

Later, we will see that the computa- 
tions required to create a perspective 
projection can be greatly simplified 
by translating and rotating the coor- 


dinate system so that the observer is 
at the origin, with the line of sight 
aligned with the positive y axis, and 
the wings aligned with the x axis. 
When the observer is in this standard 
position, the pitch, bank, and 
heading are defined to be zero. We 
can move the observer to the stan- 
dard position only if we likewise 


move the three-dimensional scene so 
that the observer's view remains un- 
changed. 

Assume that the observer is at the 
location (X,,Yy,Zy) and has pitch, 
bank, and heading р, Б, and h, 
respectively, Translating the observer 
to (0,0,0) and a point Q(X,Y,Z) to 
(ХХ, Y — Y», Z — Zv) does not alter 


ROCESSING S-100 BOARDS 


Memory management controls the 5-100 address 
lines from А16-А23, 

This board is offered with all options, or just the 
portions that are needed, Regardless of the version 


computer сап communicate with it through the 
5-100 bus via a built in parallel part. tt has it's own 
ROM monitor that is designed to operate with the 
host computer 


| MES BURNER 
m ж; O 


The BURNER VO hasa complete EPROM program- 

mer, two serial ports, опе paralie! 170 port with 

handshaking and memory managamenL 

Programmer features: 

B Programs EPROM types 2704 thru 2764, 2508, 
2516 and TMS27 16. 

a CP/M compatible software supplied in EPROM 
that can be easily written on a ciskette. 

а Programming socket is zero insertion force type. 

B Programming vollages generated on board. 

a Programmer is totally 10 mapped. 


I/O features: 

m 2 fully Independent RS-232 serial ports with 
data ready. 

ш Independent baud rate generators are software 
programmable from 50 to 19,200 baud. 


m Serial ports may be polled and/or interrupt driven. 


а Independent parallel lalched B bit outpul, input 
and status flags. 
& There are 4 uniatched input bits, 
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rchased documentation for the entire board 
supplied. All combinations are assembled 


and tested. 
Option A: Complete board with programmer, I/O 


and memory management. $324.95 


Option B: Programmer only, $199.95 
Option C; Ò only, (25 + P) $199.95 
Option D: Option B and C, $299.95 
Option E: Memory management only $99.95 
Mamory management may be added to 


tions B 


ar C for $25.00. 10% prica increase effective 1/1/83. 
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IL BOARD 
COMPUTER 


The ЕР is a single board 5-100 computer ن‎ 
to run In parallel with your existing computer. It |6 
also Useful as a stand alone computer for controlling 
equipment outside of the 5-100 system. The host 


Features include: 

a 4MHz 280А CPU. 

@ ROM operating system. 

a ЯК ol fasi static НАМ. 
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ш Software supplied to interface В080/280һо51 CPU. 

® B bit parallel I/O and status flags for user 
applications. 

a Buffered bus on 50 pin connector for special 
controller applications. Alt Z80 signals are 
available. 

@ Top quality construction including sockets and 4 
layer construction for operation in the noisiest 
of environments. 

m Optional CP/M based utility software lor easier 
EPZ access. 

& As many EPZ's as desired may operate іп one 
hast computer. 

@ Price of $495.95 

AVAILABLE FROM 


Microbyte Computer Systems 
2798 So. Bascom, San Jose, CA 85124 

(408) 377-4685 
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magazines and there's a "halo" column 10 answer difficult problems you may 1 
Шуыл EE ale "Model 16 and the 8.5 meg. Hard Drive! 
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Figure 9: Viewing parameters. In order to specify а unique view of ап object in three 
dimensions, it is necessary to declare the observer's location and the angular position of 
the line of sight. The observer is at the point (Ху, Yv, Zy), and the line of sight is specified 
by the aircraft's pitch, bank, and heading. 


fa) HEADING (b) PITCH fc) BANK 


Figure 10: Rotational transformation of a point. These figures illustrate the relationships 
between the coordinates of a point Q and the coordinates of Q in a Cartesian system 
where the observer is in the standard position. The standard position occurs when the 
observer is located at the origin, the line of sight is the positive y axis, and the "wings" 
lie on the x axis. [n this position, the observer's pitch, bank, and heading are defined to 
be zero. See equations (1) through (9) in the text. 
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the observer's view of the point, but 
simplifies the rotations that follow. 
Furthermore, a rotation of the coor- 
dinate axes will not affect the 
Observer's perception of the point О if 
the point's coordinates undergo an 
appropriate rotational transforma- 
tion, 

Since three rotations from the stan- 
dard position determine a line of 
sight, three rotations of the coor- 
dinate axes are needed to bring the 
observer into the standard position of 
the rotated coordinate system. Again, 
the order of rotation is important. 
First, the x and y axes are rotated 
about the z axis by the amount of the 
heading, k, so that the airplane's 
fuselage is in the y'z' plane (zero 
heading in the x'y'z' system}, Next, 
the у“ and z' axes are rotated about 
the x' axis by the amount of the 
pitch, p, so that the fuselage lies on 
the y'^ axis (zero heading and zero 
pitch in the x’ 'y' 'z' ' system). Final- 
ly, the x'' and z'' axes are rotated 
about the y'' axis by the amount of 
the bank, b, so that the pilot is in the 
standard position in the 
x'''y'''z''' coordinate system 
(zero heading, zero pitch, and zero 
bank in the x'' 'y'' 'z''* system). 

With each rotation of the coor- 
dinate axes, the coordinates that 
specify any point will change. Figure 
10 illustrates the relationships be- 
tween the original coordinate system 
and the three different primed 
systems. Figure 10a shows that for 


any paint Q(X, Y, Z) 
X’ = R cos (н) 
— R cos(m-k b) 


= R cos(m) cos(h) 
+ А sin(m) sin(h) 


= Xcos(h) — Y sin(h) а) 
Y’ = Rsinln) 


+ R соѕ(т) sin(h) 
= Ycos(h) + Xsin(h) (2) 
and 
2'=]7 (3) 


We can see from figure 10b that 
x’? - x’ (4) 
Y'' = Y' cos(p) + 2” sin (р) (5) 


and 
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this Red Cross 
swimming test? 


SWIM: 
1. Breaststroke — 100 Yds. 
2. Sidestroke — 100 Yds. 
3. Crawl stroke — 100 Yds. 
4. Back crawl — 50 Yds. 
5. On back (legs only) —50 Yds. 
6, Turns (on front, back, side). 
7. Surface dive —underwater swim — 20 Ft. 
8. Disrobe —float with clothes —5 mins. 
9. Long shallow dive. 
10. Running front dive. 
11. 10-minute swim. 


| Anybody whos taken a Red Cross swim course knows 
From Computer Plus to YOU... | [how tough it can be. Theres a good reason. 
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as with almost everything American Red Cross does— 
ILI is done by dedicated volunteers.) 
a E pe a San ee A good many of the youngsters not only are learning 
— селек M — — to keep t/Aemselves sale. Thousands upon thousands of 
them аге learning 10 become lifesavers. 
And the life they save —may be your own. 
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os(p) — Y' sin(p) (6) 
see from figure 10c that 


X''' = X'' cos(b) + Z'' sin(b) (7) 


ү’ ү! (8) 
and 
7''* = Z'' cos(b) —X''sin(b) (9) 


Substituting (1), (2), and (3) into 
(4), (5), and (6), and then substituting 
these results into (7), (8), and (9) 
yields 


X''' = [cos(b)cos(h) 
— sin(h)sin(p)sin(b)] X 
+ [—cos(b)sin(h) 
— sin(p)cos(h)sin(b)] Y 
+ [cos(p)sin(b)] Z 


Y''' = |sin(h)cos(p)] X 
+ [cos(p)cos(] Y 
 [sinip)] Z 


and 


Z''' = |—cos(h)sin(b) 
— sin(h)sin(p)cos(b)] X 
+ [sin(h)sin(b) 
— sin(p)cos(h)cos(b)] Y 
+ [cos(p)cosib)] Z (10) 
These equations can be represented 
using matrix notation, as shown in 
figure 11. By multiplying out the 
three matrices, these equations relate 


BANK 
Xt cosib) 0 sinib) 1 


қайы Е- 9 1 0 0 
2" -—sin(b) 0 cosíb) 


cosi(b)cos(h) — 
sin(h)sin(pisin(b) 


= | sin(A)cos(p) 


— cos(h)sinip) - 
&in(h)sin(p)sin(b) 


cos(p) зіп(р) 
0 —sin(p) cosp) 0 0 1 


— cosib)sin(^) — 
sin(e}cost{h)sin(b) 


сов(р)совһ) 


sin(h)sin(b) — 
sin(p}cas(h}cos(b) 


PITCH HEADING 


0 Ü cos(h) sih} 0 X 
sinh) cosh O Y 
2 


cosí(p)sin(b) 


X 
зілір) Y 
7 
cosip)cos(b) 


Figure 11: Equation (10) represented using matrix notation. 


the coordinates of a point Q in the 
xyz system to the coordinates of (Q in 
a system, x'''y'''z''', where the 
Observer is in the standard position. 
Keep in mind that the observer is 
assumed to be at the origin in the xyz 
system prior to these calculations. Of 
course, the observer is also at the 
origin of the x'''y'''z''* system 
because of the definition of standard 
position. 


Projecting into the Picture Plane 
Once the observer is in the stan- 
dard position, it is easy to compute 
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CALL FOR PRICE & AVAILABILITY 
KATPRO И 


NEC arc 


НОТ ONE DRIVE BAW SYSTEM. CALL 
H02 TWO DRIVES BAW SYSTEM CALL 
ноз TWO DRIVES COLOR 

SYSTEM 

SHARP PC-1500 
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GE-186 АК RAM EXPANSION UNIT 120 


4668 CONVOY STREET, SAN DIEGO, СА 92111 
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RISK FREE 
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the perspective of a point, Remember 
that the perspective of a point Q is the 
intersection of the picture plane and 
the projector line joining the observer 
and the point. Since the standard 
position is in use, the observer is 
located at the origin and the line of 
sight is the positive y''' axis. 

We have to define a new coor- 
dinate system for the picture plane. 
The two axes in the picture plane are 
labeled 4 and v such that the и axis is 
parallel to the x^’ ' axis and the v axis 
is parallel to the z''' axis. Thus, the 
observer interprets the u axis to be 
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Figure 12: Projecting a point. Once the observer is in the standard position, it is simple 
to compute the perspective projection of a point Q, The perspective projection of a 
point is the intersection of the point's projector and the picture plane. In this figure, D ts 
the distance between the observer and the picture plane. See equatians (11) through (14) 


in the text, 


horizontal and the v axis to be ver- 
tical. Figure 12 illustrates the relation- 
ship between the x'''y'''z''' coor- 
dinates of a three-dimensional point P 
and the u-v coordinates of the point's 
projection in the picture plane. If D is 
the distance between the observer and 
the picture plane, from similar tri- 
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u шы. IDX ГА ааа. 
апа 
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When displaying а perspective 
drawing on a flat screen, it is often 
convenient to locate the intersection 
of the viewer's line of sight and the 
picture plane at the center of the 
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TOLL FREE 1-800-343-5230 


FOR ORDERS ONLY 


screen. In this case the u and v axes 
are translated within the plane, and 
(11) and (12) take the Form 


U = midh 
+ [ppu DX VY (13) 
and 
V = midv 
+ [ppu DZ VY" (14) 


In these equations, (midh, тійу) is 
the center of the viewing screen and 
ppu (pixels per unit) is a scaling factor 
to compensate for the fact that the 
unit of measurement of the screen is 
not the same as the unit of measure- 
ment in the coordinate axes. 

It is often good to assume that the 
video monitor is the picture plane. In 
this case, the distance between the 
observer and the picture plane, D, is 
simply the distance between the com- 
puter operator and the terminal's 
screen, [n this configuration, the 
viewing screen is truly a window 
through which to view the world, 
Since a perspective view of a three- 
dimensional line is always a two- 
dimensional line, we need only 
translate, rotate, and project two 
points for each edge of the scene. The 
line segment joining the two projected 
points will accurately represent the 
edge. However, if one of the end- 
points of the segment lies outside the 
viewing screen, the line segment will 
have to undergo the process called 
"clipping." A clipping subroutine just 
ensures that only the part of the line 
segment that is within the boundaries 
of the screen will be drawn. 


The Programs 

Listing 1 and listing 2 are, respec- 
tively, BASIC and Pascal programs 
developed for the Apple II computer. 
The programs use the concepts 
discussed in this article to develop a 
perspective view of a three-dimen- 
sional object. In these programs, the 
observer can view the object, 
centered at the origin, from any point 
on a celestial sphere surrounding the 
object. The Pascal version includes 
capabilities for clipping and, in addi- 
tion, for colored edges. 

Figure 7 illustrates the data struc- 
ture for both programs. In the BASIC 
version, the data is stored within the 
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Listing 1: An Applesoft BASIC program that produces a perspective view of a three- program. In the Pascal version, the 
dimensional object. 


50 REM ---МКІТТЕН BY ANDREW PICKHOLTZ—— 
70 REM ---JAHUARY 1981-- 


HOME 

VTAB 9: НТАВ 3 

PRINT "PERSPECTIVE VIEW OF A 3-D OBJECT" 

PRINT : PRINT 

PRINT "WRITTEN BY ANDREW PICKHOLTZ - JAM 2991" 
VTAH 18 

PRINT “ PADDLE ЕО CONTROLS THE VIEWER'S PITCH" 
PRINT "PADDLE #1 CONTROLS THE VIEWER'S HEADING" 
PRINT + PRINT у HTAB 6; FLASH 

PRINT "WAIT WHILE LOADING VERTICES" 

NORMAL і POR 5С = 1 TO 3000: NEXT 5С 


IR» n-Pe B 


= H 
350 
379 
380 
400 
*20 


= Цзу Ul» Yle 
DIM У(50,3),Е( 100) 

REM — READ ПАТА--- 

READ NV 

POR P = 1 TO NV 

READ V(P,1),V(P, 2), V( P, 3) 
NEXT P 


HOME : HGR : HCOLOR- О; HPLOT 0,0 
REM —-CONPUTE OBSERVER'Z PARAMETERS-— 


520 D = 75 

$40 P = 6.29 * PDL (0) / 255 — 3,1416 
560 B= Q 

S80 H = 6.26 е“ PDL (1) / 255 


GOSUB 20100 


620 ХУ = — D * CP * SH: REM -—SEE BUB,.—-— 
640 TY = - D * CP * CH 
660 ZV = —D * SP 


REM ——PROJECT НЕ POINTS-— 
POR E = 1 TO NE 


800 X = W ABS (ЕДЕ)),1) 
820 Y = Vi ABS (E(E)),2) 
840 Z = V( ABS (E(E)), 3) 


GOSUB 20720 
IF ЕЕ)» 0 THEN HCOLORe 3: MPLOT U1,V) TO 0,¥ 


920 91 е ШУ) = V 


490 


NEXT E 
REM —-EREPARE FOR NEW FRAME-—— 


ҰТАВ 21: HTAB 8: PRINT "PERSPECTIVE OF A BLOCK" 


PRINT "PROGRAM WRITTEN BY ANDREW PICKHOLTZ" 


НТАВ E; PRINT "PITCHe", INT (57.2 * Pj," HEADING="; INT (57.2 " Н) 
PRINT "BUTTON #1 TO END-#0 FOR P= , He "| 


VTAB 24: HTAB 27: PRINT " , Н» "| 


VTAB 24! HTAB 27: PRINT INT (360 * PDL (0) / 255 - 180); 
VTAB 24: HTAB 35: PRINT INT (360 * PDL (1) / 255}; 


REM ——CHECK РОК BUTTON PRESS--- 

IF PEEK [ — 16287) > 127 THEN 500 
IF PEEK ( — 16286) « 128 THEN 1070 
TEXT 


END 

КЕМ -— 3D PROJECTION SUBS, --- 

REM --- SET UP MATRIX ELEMENTS GIVEN PITCH, BANK, HEADING —— 

REM --- USE TRANSCENDENTAL FUNCTIONS AS FEW TIMES А5 POSSIBLE = 


CH = COS {Н};БИ = SIN (Н) 
СР = COS (Р):5Р = SIN (P) 
CB = COS (85:58 е SIN (Bj 
SET UP MATRIX 
AM = CB ^ CH — SH е SP * SB 
= — CB * SH - SP * CB * SB 
= CP * SB 

= SH * CP 

« CP * CH 
= 
nh 


= CH ° SH = SH * SP ° СВ 
SH * SB — SP * CH * CB 
- CP * CB 


E9392 
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Listing 1 continued on page 492 


data must be entered into a disk file. 
Listing 3 is a simple program that will 
store the data for the Pascal system. 

The first element of data for both 
programs is the number of vertices 
that compose the object. Each vertex 
is then specified by its three coor- 
dinates, The unit of measurement in 
the coordinate system is the cen- 
timeter. IF you use a monitor that 
does not measure 12 inches diagonal- 
ly, you should change the ppu 
described in equations (13) and (14) 
to assure a truly accurate representa- 
tion of distance. The programs assign 
a number to each vertex that is in the 
data file; the first vertex is number 
one, the second number two, and so 
on. 

Following the vertices is the 
number of lines that are to be pro- 
jected. This number also indicates 
how many numbers remain in the 
file. All of the remaining numbers 
refer to vertices that are to be pro- 
jected. If the number is a positive in- 
teger, the programs draw a white line 
from the previously projected vertex 
to the vertex specified by the integer. 
The Pascal version will draw colored 
lines if you append a decimal point 
and a digit to the integer; point one 
specifies the color green, point two 
the color violet, and three and four 
specify orange and blue, respectively. 
A negative integer indicates that only 
the indicated vertex should be plot- 
ted, not a line as before. 

Both programs have a subroutine 
(SETUP in the Pascal listing; line 
20000 in the BASIC) that computes 
the elements of matrix in figure 11. 
You input the pitch and heading of 
the observer by using the Apple's 
paddles. The observer's bank is set to 
zero. Since the observer is on a 
celestial sphere of radius 75 cen- 
timeters, the location of the observer 
can be computed using a conversion 
from spherical to rectangular coor- 
dinates. Thus: 


viewer's x coordinate 

= --75 соѕ(р) sin(h) 
viewer's y coordinate 

= —75 сов(р) cos(h) 
viewer's z coordinate 

= —75 sin(p) 
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Listing 1 continued: Note that the distance between the 


20500 
20620 
2064 
Jet] 
eit BU 
207009 
20720 
20740 
20760 
20780 
20800 
206820 
20840 
20860 
20880 
20900 
20920 
20000 
10020 
30040 
30060 
40060 
30100 
30120 
30140 
30160 
30180 
30400 
32000 
11020 
31040 
31060 
310840 
31100 


observer and the picture plane (DIS 


REM — SUB. TO TBANSFORM A 3D РОІНТ TU A 20 ; : 
REM — X,Y,Z 15 THE 30 POINT WHICH IL TRANSFORME Letu U,V -- or D) is equal to the distance between 
НЕМ --- XV,YV,ZV ABE 'THE CUUXDINATES GF THE VLEWEK h- 
НЕМ —— D 15 THE DISTANCE BETWEEN THE OFERATOR's EYE AND THE SCHEEN IN CM the observer and the center ot the M 
ject (the radius of the sphere). 
REM GOSUD 20100 EVERY TIME THE VIEWERS PITCH, BANK, DK HEADING CHANGES Therefore, the dimensions of the 
REM ~ TRANSLATE SO THAT VIEWER IS AT THE ORIGIN —— perspective of the object will approx- 
= 1 ! 
Rak ~ ХУ mate those of the object itself 
MAI The second subroutine in each pro- 
REM -— ROTATE SO THAT THE VIEWER I5 LOOKING DOWN THE Y-AXIS —- gram (PROJECT, or line 20600) does 
аме с LM Ct с” 2 the computations needed to project 
Үз 2 DM * X4 EM* Y 4 FM ^ Z 
23 4 GM ' X + HA * Y 4+ IM * Z each point. Thus, each subroutine 
bx oed oa 22 pm first transforms the point into the 
у = 30 - 11.5 * D * Z3 / Үз triple-primed system. Then, each pro- 
RETURN jects the point into the picture plane 
ue V pines ТЕ ЕНЕ using formulas (13) and (14), The 
REM —--VERTEX COURDINATES program has to call this second 
эме set elis ign subroutine every time a point is pro- 
DATA  -5.25,-2,-3.25 jected, The program has to call the 
DATA dien e first subroutine only when the view- 
DATA 5.25,2,3.25 : 
DATA  -5.25,2,3,25 Ing parameters change. 
DATA -5. 43, 2 (73. 25 
DATA 5.25,2,-3.25 
НЕН — — NUMBER OP ELDGES-—- 
tas um Using the Programs 
REM 225. zs The BASIC program in listing 1 is 
REM ---МЕС. EDGES START NEW CURVE-- Г 
бый. сыз 4-1 9 8,7 B3 ready to run as is. Lines 30000-31100 
DATA -2,5,-2,7,-4,В of listing 1 contain the data for a rect- 
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.DO YOU KNOW WHERE YOUR COMPUTER IS TONITE ?* 


by À MDEK | 


127 ІТ 
ru ШЫ WARRANTY 


$7995 


for APPLE 
ӨК НАМ САНГ 


"L kr T. ТА САРРА ENT 


COEX FACTORY WARRANTY 


DISKETTES VISION-80°80x24 Video 
Sie" 100 PER BOX Display Card +24 00 


ALL CEDE - 
g Vista Computer Company's new Vision-80 board isa 


$14900 


ABOVE WITH HUB RINGS sophisticated yet easy to use video display card for 
$16900 the Apple™ computer. 


FLOPPY DISK DRIVE] PROTOTYPING CARDS 
WUR APPLE, 20/S 
TRACK ZERO MICRO SWITCH 


BOS 3.2.1¢0053.3 Fourth | 
PASCAL CP/M Systems 


EXTENDER CARDS 
For APPLE... 71695 
FOR LB.M. eee 51995 


> Components Express, I. 


L| M 1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 
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TELEPHONE 
VOICE RESPONSE 


The V100 interactive voice synthesizer 


with telephone interface is an Apple 11®ог ІВМ Personal 
Computer® compatible, low-cost, solution to remote 
data base access arrangements. 


$39500 
V100-À 
€ Direct telephone connection, auto-dial/answer 
€ Touch-tone? generation and detection 
€ Includes 300 word, LPC vocabulary 
€ Software for sentence/library construction 
е Expandable with 1300 (5495) high quality LPC words 


For a demonstration call toll free (800) 638-7002 
In California call (408) 942-1505 


TU СТЕ 


2405 Qume Dr., San Jose, CA 95131 (408) 942-103? 


for the computer industry 


For over 20 years, D. Armstrong has 
specialized in printing quality 
books and manuals. 

We're professionals who know and 
understand the computer industry's needs. 
Our in-plant facilities include 
type-setting, art, printing and binding. 
e Perfect Binding ° Wire-O-Binding 


e Saddle Stitch * Spiral Binding 
“ Ring Binders ° Hardback 


For Quotations Call: 1-800-231-6441 


Texas: 1-900-392-4311 
D. Arms 


Company, Inc. BOOK PRINTERS 
$806 Antoine е Houston, Texas 77091 ә Phone: (713) 957-4818 
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|PRICE BREAKTHRU-| 


BULL? 


IT'S A MIRACLE! 


SMITH CORONA ТР! 
Daisy Wheel Printer 


Std. Opts.: Serial (85232) 


Parallel, 10/12 pitch— | 
5639.°° 


Please Specify 


Cable Extra— 
Factory Warranty 


_ LIMITED SUPPLY | 
TANDON FLOPPY DISK DRIVES 
For Mod |, Mod Ill, IBM-PC, GGDD*40tk 


ы 5195.29 


Add 5100 for 80 track 
DSDD * 40tk 


Floppy Disk Case and Power 
5295.29 


Supply —$49.95 
Available as Bare Drives 


*S80D —Singls Side Double 
Density, OSDD— Double Side 
Double Densily 


MIRACLE of the MONTH 


compte 1499 
12.6 Meg 


Zanes) 2399 


3159955... 


Famous Manufacturer 6.3 
Meg WinchesterDisk System 
Inc. Power Supply. Case, 
Cables & DOS Assembled & 19.2 Meg 
Tested — 120 Day Warranty 


Avaliable for 1BM-PC complet ы 2 7 © 9 


Coming Soon — Mod lil & IBM Internal Winchester 
MODI- Floppy-Winchester Combo. pkg. 


“LAST but not LEAST" 
TRS-80 Mod IlI 48K sage 
| 4 1 Floppy disk* $4349 

+ 2 Floppy disks* 54549 


RS 232C 3 
Add $100 ea. tor 80 tk drivas — add * 70 
pos+ 590 


TRSDOS & Manual $21— 
*&valiatie Beparetoty as complete kus— 1 dr 3440 2@ 3930 

BACK better than EVER 

Terms — COD or Prepaid Only DISK SUPPLY CO. 

F.O.B. Shipping Point е 

(215) 4615437. "x Suite 439 

Prices Subject to Change 111 5. Olive St. 

Without Notice. Media, PA 19063 

TRS-80 Trademark of Tandy Corp. 
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Listing 2: Object3d, an Apple Pascal program that produces a perspective view of а 


three-dimenstonal object. 


(1$513) (4 SWAPPING OPTION 1) 


PROGRAM OBJECT SI; 


{4 WRITTEH BY AWDREW PICKHOLTZ - JANUARY 1781 X) 
{¥ PROJECT THE IMAGE OF A 3-D OBJECT INTO ІНЕ SCREEN $} 


USES TURTLEGRAFHICS: APPLESTUFFs TRAHSCENDs 


CONST 
ЕКПІН = 135; (X SCREEN CENTER š) 
MIDV = 95: 
РРСИН = 13,5» (4 POINTS РЕК CH Ж) 
РРСНУ = 11,5: 
ВАХАУЕК = 3007 
HAXEDG = 200; 
РІ = 3,1415 
ТҮРЕ 
RANGVER = 1,.,МАХЧУЕК; 
RANGEDG = 1.. MAXERGS 
POINTS = ARRAY COXs¥eZ)] GF REAL? 
POINT2D = ARRAY ГОПІЗУҘІ OF REAL? 


HANYSD = ARRAY CRANGVER] GF POINTSU: 


VAR 
EDGE : ARRAY ГКАМСБЕПС OF REAL: 
VERTEX : MANYSD? 
DATAFILE $ FILE OF REAL: 
ПВЛ/СТМАМЕ = STRING: 
OBSCOOR 3 POIHT3Ds: (30BSERUER'S COORDINATES? ) 
PeBsH ¢ REALS 
SPsCPrSB>CBsSHsCH ¢ REAL; 
АҢ. ВИ СМ. DMs EMs Far GH НАУМ ¢ REALS 
NUMUER ¢ RANGUER; 
NUMEDG : RANGEDSs 


DIS + REAL; 
BONE ¢ BOOLEAN: 


PROCERURE TITLE? 

BEGIN 
РАСЕ {OUTPUT }? 
GOTOXY (3,48) 
MRITELM (’FERSPECTIVE VIEW OF A 3-D OBJECT’ ài 
WRITELN? WRITELK: 
WRITELN {WRITTEN RY ANDREW PICKHOLTZ - JAN 19817) 
BÜTOXY (1516); 
WRITELN {РАЛЕ $0 CONTROLS OBSERVER’’S PITCH’ ); 
MRITELM (‘PADDLE #1 CONTROLS DBSERVER’’S HEADING” )s 
ШЕІТЕІ Н; 
WRITE (‘GRJECT (FILE) TO ВЕ DISPLAYED? + 

ЕМІ; 


PROCEDURE RERDDATÉAs 
VAR I i RANGVERs 
J 3 RANGEDE: 
FUNCTION LOAD: REAL: 
BEGIN 
LOAD {= BATAFILEts 
CET ¢ BDATAFILE ›: 
ЕМІ: 
BEGIN 
READLN CORJCTHAHE ds 
RESET (BDATAFILE rORJCTHAHE )5 
{Ж LOAD VERTICES %) 
NUMVER t= TRUHC (LOAD): 
FOR Іісі TO NUMVER ГО 
BEGIN 
VERTEX ГІЗХ2 іс LOAD? 


Listing 2 contimued on page 496 
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ALSO AVAILABLE. 


Моран 64X DUAL DIVE 6805 
Prewtum Paek = 9914. Vides-Videstere Card 10 col) = 97%, Raped EE!s MONTHLY SPECIAL MICRO PROCESSING 


SHUGART SA 450's—$275 BUSINESS УШІН РОЦЕ 


Feast Майға = 8209. пісга Бізден (15 012%, We hove ALL apple 

mit menn sOFtwate, аљ qaman at the luwsnat paossníhTé prira, 
T а nr prices. vialecorp Wpaclsal = uam Geettop Plan 1 

TUG, Уа Ела өс Фізісеіс 1.) = #17 | 4 Шы; 


- MORROW HE SIENS „ ON, YOYR COMPUTER 
ecision Computer-Call for Price уе 
Word 
| ordStar dBASEII SuperCalc О EVOLUTIONARY ELECTRONICS INC. 
NL 4 o М $479 . | $189 - OFFERS IO OR 20 Mbyle STORAGE 
РАНЫ DE NE ELE T FOR APPLE Il PLUS & FRANKLIN ACE 
S como EI IIIIlll аЙ Bam OM F MICRO COMPUTERS 
DT ост le meone eati??? oan سه‎ 
a мез арны ы ес zur ЕЕ! HAS FULL BIT ж pens 
метте = Cemedare ^ Miles - кете. Cali ar occ = AND BIG BYTE HARD DISK SYSTEMS E 
terres Ме шге в Duriaios п Senlthe arses ! prive б 6425 COMPLETE WITH ge... 3 
тыш ӛсітей . 6 152 EFA? “ali іп One" е Pd 161% CONTROLLERS, ADAPTERS. 
O EE "Rc сы hae ial aal тізе «= Tor instementa - W ADU з-й = 
= Мағғынавана - = Geil fot price 
Epeoc pid E , x C. 1T70N маты Pa Parallel + e> "е нын PRICES START АТ 
U ere сїз, с: М пирин уйн егы: А 52295 — 10 Mbyte 
VERRIWALE AWO WOS!TOPRS: Marco Tarwinal = ADOS Viewpalet - Appio $ 2895 p 20 Mbyte 
ш 9:57. nme ieu wes "EN сагера WE MAVE THE FULL LINE OF SHUGART 
peicas atu wuhject le chamjé/purmenel checks deiug fer J вав, HARD AND FLOPPY DISK DRIVES 
Pe Peachtree " CALL WEEKDAYS FROM ВАМ-аРМ. 
е Ф : ы x cm 1-503-289-3988 


EVOLUTIONARY 433 N.E LOMBARD 


ELECTRONICS, INC PORTLAND ORE 9g?zti 


саме 4180 е 25499 Trabuco Ad #105 €l Toro, СА 92630 


(74) 768-814 BK n THES tiens шшш те 


dni iiec Me | wey 
and MuSYS Network Slaves 


| ATTENTION OEMs & SYSTEMS INTEGRATORS — Now you 
can add minicomputer software and low cost, point-to-point 
networks to any Z80-based microsystem. With MuSYS network 

` slaves and RM/COBOL, you can run most COBOL-based busi- 
ness applications software on your system. With TurboDOS 1.2 
you're free to design the network that fits, even complex point- 
to-point setups where masters and slaves are equals and where 
hardware differences make no difference. TurboDOS breaks 
down the architectural barriers to networking, and its compat- 
ibility with MP/M 1° plus the CB-80° and RM/COBOL compilers 
allows you to run muitiuser software right out of the box. 


MuS YS network slaves, such as the NET/82*, come complete 

with everything else you need to add stations to your system: 

Z80A CPU, up to 128K bytes RAM, two serial ports and many : 
other features. Yes, MuSYS can help you put it all together, А 
complete with generous quantity discounts, Write or call today 


for all the facts. S S 
1752 B Langley 
CORP 


Ka ка irvine, CA 92714 
"TurboDOS is д lradernark of Software 2000, Inc. MP/M Ij end CB-80 are ce (714) T EA 
trademarks of Digilal Research. inc.: NET/B2 із a trademark of MuSYS Corp.: CMTC TWX: 95-1967 
RM/COBOL is а trademark of Ryan-McFarland. 3 | 22,7 = CABLE: MUSYSIRIN 


Clrela 315 on Inquiry card. BYTE November 1962 495 


94 fuene»xpqng LAG 2 2001 Hudan Бр 


Listing 2 continued: 


LOAN? 


VERTEX ГІЗГІ t= 
r= LOAD; 


VERTEX [1,21 

END: 
(ж LEAH EDGES 1) 

NUMEDG += TRUNC (1080); 
FOR Ji- 1 TO NUMEDG DO 
BEGIN 

ERGE [J] 3= LOAD? 
END? 
CLOSE (DATAFILE 3s 

ЕК): С SREADDATAS ) 


PROCEDURE SETUFs 
CONST EPSILON = 2,5Е-2; 
BEGIN 


€$ PITCH: BANK: HEALING: DISTANCE ¥} 


DIS =7 

P=23PIFPADDLE( 02/255-Р1?% 

IF ARSIP) < EPSILGN THEN Р=9; 
Bi-0; 

Hi-23PIXPABDLEC]I 2/2555 


($ TRANSCENDENTAL FUNCTIONS à) 


SP:-5IMCP )s CP:-COSCP 15 
ӨВ-СБІМЕН СЕ:=605{ Е); 
SH:-SIK Н уг СН: = СОСЕН) 

(€ MATRIX COMPONENTS $) 
АМ іс CHEDB-SHSSPÉTSB: 
RM t= -5Н%СЕ-СН%ЗРЖСЕ 


CH ¿= СРЖОВ: 

DM += SHXCP: 

EM ;- CP&CHs 

FA іс ӨР; 

ЕН $= -СН%5В-5Н%5РАСВ: 
HA r= 5Н%5В-СН%5Р#СЕ; 
ІН += СР&{ГЕ; 

5% DBSERVER' 5 COORDINATES f) 
OBSCOORCX] += -DISXCP&SH: 
OBSCOORTY] ›= -DIS#CPSCH: 
OBSCOORT ZI i= -DISXSP: 

END; 


PROCEDURE PROJECT {FT30 i POIRTGDsUAR PT2D i PUINTZD): 
VAR RDTPT + PDINT3Dr 
BEGIN 
(% TRANSLATE 50 THAT OBSERVER 15 AT ORIGIN 3) 
PISBCX] += PTSGEX] - BOBSCOORLA: 
PTSBEY] $= PT3DLYJ - OBSCOGRLT J? 
РТ 71 іс PT3DLZ] - QBSCODRLZJ: 


(€ ROTATE SO THAT OBSERVER IS LOOKING ОСЫН Y-AXIS %) 


КОТРТЕХЈ іс AMSPTISDLXJ + BASFTSBC YI] + CHSPTSDLZ 15 
КОТРТСҮЈ іс ІМЕРТЗІНХ1 + EMEPTSBLUY 3 + FHAPISBLZIi 
RBTPTLZJ іс GHEPTSOCXI + НМҰРТЗОСУЈ + ІКІРТІН 714 
($ PROJECT INTO PICTURE PLANE AT DISTANCE DIS $) 
PT2B CUJ = MIDH + PPCHHEDISARUTIPTLXYROTPILT IS 
PT2D [V] f= MIBU + PPCHUEDISARUTPTLZ /RUTE iL Y 15 
END; 


PROCEDURE DRAW: 
VAR 
J + RANGEBG: 
SCRNPT : POINT2E: 
BEGIN 
SETUPs 
FOR J і- 1 TO КОМЕРС PO 
BEGIN 
{¥ DELETE FKACTIOHAL PART AND PROJECT $) 
PROJECT С VERTEXCABSCTRUNCCEDEE 1,2292» SCRNPT +i 
(€ IF EDGE IS NEG THER LINE 15 NOT DiSPLATED $} 
IF EDGE CJ} < 0 
THEN PENCOLGR {NONE } 
(¥ FRACTIONAL PART OF EDGE DETERMINES COLOR 4; 
ELSE 
CASE ТКИНС( 103% ЕНСЕ CJI-TRUNECEBGE E4323) OF 
PENCOLGR + WHITE ds 


1 ; PENCGLOR (GREEN 7$ 

2 + PENCOLOR (VIOLET Os 

3 + PENCOLOR (ORANGE }; 

4 + PENCOLOR (BLUE); 
END; 


МОЧЕТО {КОШМО SCRNPTCU 1), ROUNDS SCRHPTCV 1) )5 
END; 
END? (£DRAMS ) 


Listing 2 continued on page 498 


Circla 107 on inquiry card. 


| ANNOUNCING 

е THE С86" C COMPILER 
—THE COMPILER THAT SPEAKS 
THE LANGUAGE OF THE FUTURE! 


Kemighan and Ritchie's book, The C Programming Language, is 
tha key source for C. Jual ая fundamental is the CBB. C 
Compiler. 

The C86 к C Compiler ts especially designed for the ІВМ? 
Personal, IBM* Dispisy Writer, CP/M-B8* and MS-DOS* 

For turthar information on the C programming tanguage 

and the Саб, C Compiler, please contact: 


Computer Innovations, Inc. 
75 Pine Streat 
im a n ifs Lincróft, New Јагяву 07728 
, Talaphone: (201) 530-0004 


for 5-100 Bus 


256 KB 

DYNAMIC RAM 

1. $795 with 256KB 

| $625 with 128KB 

BEKE call for current prices 

В мінез. © Unidad ОМА, immune te Rest, Waitz, halts. 6 Access 
3 rh 8086, 8088, 8080, 59000 to 8 mhz, 280, 
à ; with most of (ЕЕЕВ9В boards, 


2808 based CPU 
$349 with 
memory mapping 


features: Model 780 CPU 
е 22 ba Addrass - accessible to 4Mbytes 

€ Addrssing із memor; mapped in 18KB blocks, Ма range ef memory 
complately accassibla [unhke bank select) © Jump оп Asset іп ТЕ incremanis. © бий 
selectable KB pr 32KB EPROM capability with Phantom generation. 


of memory. @ B, 4, 2 mhz clock, SW selectable. 
making addressee 


32KB Static Ram/Eprom $359 with 32KB Cmos flam, power-fail detect 
$188 with no ram, no power-fail detect 


features, Model 32KUSM 
© 5/16 bit date, 15/24 bil address. © Bank Select by SW colectabts кй И Зек шк 


ә Ва battery act Fed] with power-lail detect/automatic е 
Comics EPROM ا‎ [up i 3). iacton aapending бои 
Al bos conforms 10 IEEEBSB/S-100 comes Assembled, Tested. socketed, 
m we masks, Gold contacta, and with 10 day mium privisdgs, One Fully Year 


Delivery. 3 to 5 days. Ordering: MC, Visa, or C.0.O. (add 58.00 for С.0.0.}. Pasa ruler to ow 
Alls in alder issues af Byte for more of our products. Minois residents add 5 4% sales tax. 


OEALER OF D.E.M. PRICING AVAILABLE. Р 0. Box 908 


S. C. DIGITAL, INC. 1240 N. Highland Ave., Suite 4 
Phone: (312) 897-7749 Aurora, Illinois 80508 
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McGraw-Hill 


Bookstore 


A SYSTEM OF COMPLETE PROGRAMS AND 

DOCUMENTATION FOR MONEY MAMAGETIENT, Т MAC 
CREINT CONTROL. МА ЮА ASSET MANAG ЖЕКЕН 
A IVESTPEMT ARALTSIS W.B. GOLDSANTH, Ж. ТХАЙ 


j PROBABILITY 
|| BY CALCULATOR 


ІШ 


ГІШ! 
esta 


For Computer 


and Calculator Users 


1. Petcbm Basic by Richard Haskell. Step by step to top-down 
programming. lllustrated. 154 pp. $12.85 

2. Apple Basic by Richard Haskell. Illustrated guidebook on 
programming that is easy 10 use. 183 pp. $12.95 

3. Interface Projects for the TRS-80 (mod IIl) by Richard С. 
Hallgren, How to ulilize Ihe computers computational and control 
capabilities. 152 pp. $12.95 

4. Basic Programs for Home Financlal Management A Syslern 
of Complete rams and Documentation for Money Manago- 
ment, I! Control, Mor Asset Management, & Invesiment 
Analysis by W. B. Goldsmith, Jr. 314 pp. $12.95 

5. Probability by Calculator Solving Probability Problems with 
the Programmabie Calculator by Peter W. Zehna. Over 200 
examples, problems, exercises. 182 pp. $9.95 

6. Interface Projects for the Apple Il by Richard C. Hallgren. 
Easily built projects help you discover computer capabilities as the 
project is constructed. 172 pp, $12.95 

7. PASCAL a considerate approach a beginners guide to 
eflecive and ucid programming in Pascal by David Price. No 
programming experience is assumed, 198 pp, $9.95 

8. Programming the TI-55 Slide Rule Calculator by Snover and 
Spikell. Explains how anyone can solve finance and scientific 
problems on the calculator, 117 pp. $7.95 


All paperbacks above published by Prentice-Hall. 


ee eee apu al am ee ey, te es ee KER eee 


E ia 
BY 112 e ü 
Hill | 


| Pease send MÊ __ сор 
olbookh# | 2 3 4 5 8 7 8 | 


check or Credit card: MasterCard] Visa Amer. Exp. 

үлесі. NO Expr | 

Mame ooo ol rel 
| 

Что | 
| 
| 


| McGraw-Hill Bookstore 
| 1221 Avenue of the Americas, Nêw York, New York 10020 


o. | _ р 


lAcd applicable sales tax plus $2 50 postage and handling for the first book, 51 00 for 
leach book thereafter. 


p" Se ee ee ee ee ee ee ce ce ee ee ee eee es ee ee eee эр 


BYTE November 122: 497 


әл тиюи AIAN оган Шо Bé 


Listing 2 continued: 


PROCEDURE HEWFRAME; 
CONST RADDEG = 57.25 
VAR ADVANCE : ВОВ ЕАН; 
G ; STRING; 
PDL ¢ REAL; 
BEGIN 
{¥ COMMENTS AROUND ÜRJECT ¥} 
РЕМСО ОК {NUNE }; 
MOUETO (155183): 
WSTRING ("PERSPECTIVE VIEW OF A “Jf 
MSTRING COBJCTNAHE 37 
MOUETO 5103174: 
STR (ROUND CPXRADDEEC 3:5): 
WSTRING ("PITCH = * de 
WSTRING (5): 
MOVETO (180,175); 
STR (ROUND CHERADDEG )з5 )7 
WSTRIWG { ‘HEADING = 7); 
WSTRING (5) 
МОЧЕТО (10:2)? 
WSTRING {” BUTTON #1 ENDS - #0 FOR "2r 
(€ UPDATE LOMHENTS - CHECK BUTTONS 1) 
REPEAT 
МОЧЕТО (5178,2); 
WSTRING (^ "y 
HOVETO (178,2): 
PDL = PADDLE? O )/255%550-1805 
STR (ROUND (PIR 3.5 D3 
WSTRIHG ('P-* Js 
WSTRIHG (5); 
MOVETO 5227,2) 
PDL += PADDLES 12/255%35803 
STR {КОЦКЕ {PI 95): 
WSTRING {’H=” 35 
WSTEING (5); 
ADVANCE += BUTTON (0); 
DONE += BUTTON 51): 
UNTIL ADVANCE GR DONE + 
FILLSEREEN (BLACK JF 
ENT F 


ВЕБІН 
TITLE? 
REALDATA: 
INITTURTLE? 
REPEAT 
DRAW? 
HEYF RANE ғ 
UNTIL HONE? 
PAGE (OUTPUT + 
TEXTMGTDE: 
WRITELN? 


WRITELN ¢’ DONE...” Or 
END. 


Listing 3: A Pascal program that stores 
data for use by Object3d, the program 
given in listing 2. 


PROGRAM FILEWRITE: 
(3 PROGRAM TO INSERT DATA INTO A FILE $) 


VAR 
FILENAME ‹ STRING: 
DISK i FILE OF REAL: 
WUMBER è REAL; 


BELIN 
URITELH; 
WRITE ("NAME OF. OBJECT {FILE JF ”}i 
READLH CFILENAHE M 
WRITELA ("< CHTL-C > TD STOP’ 8 
ИТТЕН; 
REURITE { DISK» FILERARE 7 
REPEAT 
READLH { NUHBER > 
DISK? $= HUMBER: 
PUT (DISK 5 
UNTIL EDF: 
CLOSE (DISK LOCK 1; 
END. 
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gx 


Listing 4: Changes for the BASIC program in listing 1 that will produce a perspective of 
a dodecahedron. 


yULST 


430 W(P.) = 6 * V(IB,1):V(P, 2) = 6 ° УІР,2):У(Р,3) 5 


* Ү4І,3; 


1000 VTAB 21; HTAB 4: PRINE “PERSPECTIVE OF A DODELAHEDRON" 


ко 
30020 
J440 
INVED 
3080 
30100 
40120 
$0140 
30150 
30180 
30200 
30220 
30240 
41000 
31020 
31040 
31060 
31080 
91100 
31120 
31140 
311650 
31180 
11200 
31220 
31240 
31260 
31280 


КЕН  —-—HNUMBER OF VERTICES--— 

DATA 20 

REM ---УЕКТЕХ COORDINATES- - 

DATA D,-.35658,.9342,,5774,-,5774, , $5714 
DATA ,.9342,0,.3560,.5774,.5 774, . 51774 
DATA 0,.3558,.9342,-.5774,.577%,.577% 
DATA --,9342,0,.355й,--.85774,-.5774,.5774 
DATA —.3558,—.59342,0,.3568, .9342,0 
DATA .3568,.9342,0,~.3560, .9342,0 

DATA —.5774,—-.57174,—.5174,0,- ,3568,-.0342 
DATA  .5774,—-.5774,—.57174,,3342,0,- . 3568 
DATA .5774,.5774,-.52774,0,.3568,-.9342 
DATA -.,5774,.5774,-.5774,-.9342,0,-.3568 
REM --- NUMBER ОҒ EDGES--- 

DATA 40 

REM --- EDUES --- 

REM —-WEG. EDGES START NEW CURVE— 
DATA ~1,2,3,%,5,6,7,8,1,5 

DATA  -14,15,16,17,28,19,20,13,14,18 
DATA -58,9, 10,2 

DATA -13,9 

DATA -і5,10 

DATA -4,11, 12,6, 

DATA -17,11 

DATA -19,12 

DATA -15,3 

DATA -1, 20 

END 


Listing 5: A Pascal program that displays an accurately proportioned model of a DNA 
molecule. 


PROGRAM MAKEDNA; 


( PROGRAM TO COMPUTE DOUBLE-HELIX 4) 
(€ ANDREW PICKHOLTZ — JAN 1981 4%) 


USES APPLESTUFF ; TRANSCEND: 


CONST 


HTURN = 34: 


(€ DESCRIPTION OF DOUBLE-HELIX ¥) 

(X SEE J.D.MATSON: MOLECULAR BIOLOGY OF THE GENE à) 
($ SECOND EDITION: PAGES 261-262 ¥) 

($ ALL UNITS IN ANGSTROMS Ж) 

RADIUS - 10: 


(X HEIGHT DF ONE TURN Ж) 


МЕРТ = 10: (€ NUMBER OF NUCLEOTIDES PER TURN à) 

OFFSET = 2.4025 (% OFFSET FOR SECOND HELIX IN RADIANS 4) 

PI = 3,1416; 

СИРА = 0.1549: (€ CM PER ANGSTRUM FOR MAGNIFICATION %) 

WNUCL = 15; {Ж HALF NUMBER OF NUCLEOTIDES fO DISPLAY А) 
VAR 

NUEL $ -NNUCL, ,NNUCL ? 


Із $ INTEGERS 
DISK ¢ FILE OF REAL; 
COLOR + REAL; 


Listing 5 continued on page 502 
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Text continued from page 492; 

angular parallelepiped (а prism 
whose bases are parallelograms), i.e., 
a block. Listing 4 has the changes that 
should be made to project a dodeca- 
hedron (a solid with 12 faces) instead 
of a block. To produce a full-screen 
dodecahedron, you must multiply the 
data elements in lines 30050-30240 by 
6. Once compiled, the Pascal pro- 
gram in listing 2 will display any ob- 
ject that is represented in a disk file. 
The program in listing 3 will load 
data into a file. 

Objects can also be created by the 
computer. For example, listing 5 con- 
tains a Pascal program that will 
create an accurately proportioned 
model of a DNA molecule. The dou- 
ble helix is represented by 62 vertices 
connected by more than 100 straight 
lines, 

Photo 1 is an actual photograph of 
a real dodecahedron. Photos 2 
through 6 show examples of the use 
of the programs. Photo 2 displays 
computer-drawn perspectives from 
various viewing positions, Similarly, 
photo 3 shows the wire-frame per- 
spective of a block. Photo 4 shows 
drawings of an object that you are 
more likely to encounter, a house, 
You can see that these photos exhibit 
the properties of true perspective that 
were shown in figure 4. The DNA 
molecule shown in phota 5 is even 
more interesting. The orientation of 
the double helix displayed in photo 5a 
is like those found in many text- 
books. 

Pascal draws an object significantly 
faster than does BASIC. On the 
system used, however, the speed at 
which the object is drawn and the 
screen erased is not nearly fast 
enough to produce the appearance of 
smooth motion, let alone freedom 
from flickering (this would require a 
minimum of 30 frames per second). 
Thus, although the programs have 
the inherent capability of displaying a 
continuous change in view of the ob- 
ject, either a faster machine or a more 
efficient compiler, or both, would be 
necessary to achieve this result. 


Extensions, Anyone? 

The most obvious extension to 
wire-frame perspective is to remove 
from the display the lines and sur- 
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Listing 5 continued: 


PROCEDURE DUMP (BATA | REAL}? 
BEGIN 
DISK? із DATA: 
PUT (DISK )? 
END; 
BEGIN 
WKITELNs 
WRITELN ( WRITING” ): 


REWRITE (BISKs’ DÜUBLE-HELIX" 27 


(X NUMBER OF FOINTS ¥} 


DUMP (2*4 2XNNUCLt1))$ 


FOR NUCL i= -NNUCL TO NNUCL DO 


BEGIN 
(X FIRST HELIX Ж) 


DUMP ( CNPASRADIUGSS COS( МИСІ Ұ2ЖРТ/МЫРТ 934 
DUMF (CMPAXRARIUSS SIN(CNUCLE2SPI/NNPT)); 
DUMP ( CHPASHTURN/NNFTAaNUCL 23 


(¥ SECOND HELIX Ж) 


DUMP (CHPAXRADIUSX COSE NUCL E2SPI/NNPT+OFFSEF )); 
DUMP (CHPAXRADIUSX SIMCNUCLX2XFI/NNPTtÜFFSET ))s 
DUMP ( CHPARHTURN/NNFTXNUCL 27 


END f 


{Ж NUMBER OF ENGES ¥) 


DUMP ( 84NNUCL }s 
FOR J іг 1 TO 23NNUCL 10 
BEGIN 

I іс 2%/-1! 

DUMP (-1); 

DUMP (1423 


COLOR = (CRANDOM MOD 42+1 9/103 


DUMP (CIT3STCOLOR)s 
DUMP (ІН) 
END; 
CLOSE ( DISKLOCK); 
WRITELN £ ° DONE...” 5$ 
END, 


faces that should be hidden, as shown 
in photo 6. A first step to accomplish 
this task of hidden-line removal is to 
define the faces of the object. We can 
do that by discarding the data struc- 
ture represented in figure 7 in favor of 
the data structure in figure 6. The 
next step in hidden-line removal is to 
determine which faces shield the 
others. 

Many methods of hidden-line 
removal are available. All require 
much more computer time than the 
wire-frame representation. One pro- 
cedure, the depth-buffer algorithm, 
requires that the depth of every pixel 
on the screen be recorded, Before 
drawing a new point into the screen, 
the depth of the point to be displayed 


is compared with the depth of the ex- 
isting pixel. The new point will be 
drawn only if it is closer to the 
observer than the existing screen 
point. Although this algorithm is 
relatively simple, it requires an enor- 
mous amount of computer memory. 

Another method of hidden-line 
removal, the priority algorithm, re- 
quires that all the faces be sorted in 
the order that they are to be drawn 
into the screen. Thus, the faces in the 
foreground will block the faces 
behind them, since the foreground 
faces will be drawn last. One draw- 
back of the priority algorithm is that 
it cannot draw cyclically overlapping 
polygons. 

Wire-frame perspective could also 


Photo 1: A real regular dodecahedron. 


Photo 2: A screen representation of a wire-frame dodecahedron. The video monitor was connected to an Apple Il. 


be extended to draw curves rather 
than just straight lines. The Bezier 
and B-spline methods are among the 
many techniques for interpolating 
curves with a finite number of points. 

The interposition of two perspec- 
tive views of an object from slightly 
different positions can create the ef- 
fect of stereo vision, One view could 
be drawn on the left-hand side of the 
screen and the other on the right- 
hand side. Alternatively, an anaglyph 
(a stereoscopic picture using two dif- 
ferent colors, similar to three- 
dimensional movies now being 
shown on TV) can be produced by 
drawing one view in one color and 


the other slightly displaced view in 
another color. Of course, viewing 
glasses with correspondingly colored 
filters would be required to perceive 
the stereo effect of the anaglyph. 
Many more difficult problems pre- 
sent themselves when searching for 
further extensions to the wire-frame 
perspective. Extraordinary realism in 
three-dimensional graphics can be 
achieved by including more of the 
physical characteristics of real ob- 
jects, such as shading, shadowing, 
texture, reflectivity, and trans- 
parency, These characteristics could 
all improve the realism of a 
computer-drawn scene. Although an 


artist could produce a painting with 
all these characteristics, the 
computer-drawn scene could be 
manipulated interactively to present 
various alterations to the observer, 
such as different viewing angles, 
changes in scale, and even topological 
transformations of the scene. 


Conclusion 

The new generation of microcom- 
puters that is now entering the 
marketplace will provide an abun- 
dance of opportunities for writing 
and viewing computer graphics. 
More powerful processors, higher- 
resolution monitors, and greater 
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Photo 3: Perspective view of a block from a variety of angles. Negative pitch produces views from above, and positive pitch produces 
a view from below. 


Photo 4: Perspective view of a wire-frame house. 
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Photo 5: Perspective view of a double helix. The observer's line of sight is perpendicular 
to the axis of the double helix, and then down the axis of the double helix. 


Photo 6: Perspective of a block and a dodecahedron with lines that would be hidden by 
apaque surfaces removed from the representation (photos were manually produced). 


memory-addressing capacity will 
enable programmers to use some of 
the techniques that were impossible 
on an Apple Ш. The same im- 
provements will make computer 
graphics more exciting to both 
sophisticated and naive observers. I 
hope that this article not only in- 
terests today’s Apple II owners, but 
also encourages them and others to 
write software that exploits the im- 
pressive graphics capabilities of the 
new machines, li 
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UTILITY 


NAGY SYSTEM, Capy FÈ. Backup Comer amd ШӘЙ 


МОМЕ GATA, ту бүрген Barhupg Gh) Саре 


WORTON, Horna Чез, Lå powertul programs, 3 dishs 


HOME & EDUCATIONA 


ACORN, Lal Colgey 
AUTOGATED SIMULATIONS, Тете of Apis; 
AVALON HILL, бану 
Mides Campargn 
Computer Stacks and Borda 
Чота 
[ида Poke 
CONTINENTAL. The Home Accountant Plus 
DAVIDSON, The Speed Meader 
INFOCON, ен 
ork J 


Tork Il 
ON-LINE SYSTEMS, Коши! 
Sit us. Conquest 


lor tha 
IBM-PC 


su 
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PRINTERS, Impact 


EPSOM See Epson sechon bew 
105, Prism [32 Coor mr Drags 
Pram BÛ Cot n/Graphict 


i 
Жж Ра Caper A455, «әри B 28 Liman Speriall - 


Micropresm 480. гем lerer qual 
NEC, 8023 Pater F/T М 


DKIDATA, Мкізіле IZA. 120 Сре BO Col Pore à Serat 


PAPER. Tractor Fead Variety ғ stech. call fee price 


EPSON printers & ACCESSORIES 


MRO ЕЛ Hh, йі байы? 
MX199 f/T Ill ай» байт» 
ІЕМ-РС io Epton Cable 


Apple Intertsce and Cable far MASO or МАТОО 
Grappler by Oranga Macro, specihy your computer 


Appia Grapes Dump 
Atari ro Epson Саре 
TRS to Epson Catia 


hey cables iariaces, ribbon, heads and paper In stack 
PAPER. Tractor Feed, Variety n stock call for pree 
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HOT LINE FOR INFORMATION 


ON YOUR ORDER 
(503) 772-3803 


окове езх TOLL FREE 
(800) 547-1289 


All Other Orders Including Oregon: 772-3256 
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ONLY 


| | yt 
Portland, OR. Cash & Curr Очи, 11507-D SW Pacific Нау. Terrace WAZELL 10 each S's SS, 50 
Shopping Center 
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LIST 
PRICE 
ADVENTURE, Adventute x ЖК НІ? «кізу i7 $ 129 
W-ASHION-TATE, dBase |І Ê £ 100 
COMSHARE TARGET, Farge РантічтСай: 
IMFOCOM (eadune, 67 
{зз |, $ 
Кек ОВ” 
(MMOWATIVE. Spelled. B* 
ISM. MatheMag« 
MICROCRAFT, Legi! былу & Fine Keeping 
Пен Billing & Time Keepsng 
Ж MICROPRO, Womar” plus free WorgSLac Trining Manuel 
Wali т ч 
реци" 
Specat Mi Three Almve, Нан Рас 
WutaStar Tameng Mata 
Maasta V 
Superia * 
Cala" v 
Special’ АМ Thra Abows, Ша? 
MICROSOFT, Мий fuses M3005) 
Готар EI Ё 
ВАМ compter В" 
COBO 80, 87 
BASIL BO F 
OASIS, the Wiss Pius [a WP] 
ЕҒАСНТИЕЕ Mager Wani, & 
Gi АН ASP w aeni 8° 
HARDWARE tor tha PERFECT SOFTWARE. Perloct Wrigr ° ¥ 
IBM.PC dae "act 
LIS) our Farfect Speller 
PRICE QUALITY, GAS with 1 generate, (> DN 
SELECT ANFO., Seleci (a WS] 
SORCIM Superalc 
Super Writer, cell om агае 
Spell Guat) eal en ala bail 
SUPERSOFT, Da Doctor (C? M-A 
Ономе 11 (CP /М-80) 
Scraten Pad (СҒ/М-80) 


D HEWLETT 


PACKARD йй 
PRICE 


НУР 85А Мантра итем] Spera! $7750 
НУР 7225A Pratexcmmat Füri- bed Plotter Lied Specie ҰЛЫ 
Н?Р 74704 Graphs РіЮНе» Mew 5 

H/F AIE Eatcudador 

H/P АСУ Cabculaka wth 2 20 Memory 

H/F 41 Cond Riad 

H/F 81 Dpbcal Wand 

Wide vir; al lmam and aceia availabe 
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256K, е 
Mee All ql above cade are memory вране. 
&'TÀD IKC.. 05]. 2800 lor CP: M-20 5 550 
DSZ. above with wal part. (бар) 5 760 
CORVUS. Maid Dich System Ses Соны Section Thes Page 
CURTIS, PC Pedestal t= Ы Dutpiay on PC 
3 їнї Coble 1ot IBM Mane кірігу 
DAVONG. DSI 50] Hard Dish, 5 Meg 
Бак TAM Сый 
27548 БАМ Tard 
Ж СООП. GAK HAM Cars вура, КАМ Cove А Uhldy 
1234 RAM Card w/Pardy, NAM боже E Ulihiy 
2564 RAM Und тау RAM біне & Шик 
GAR ПАМ Chips" 4 


А PORATION 
ғи риа со oe erpandable ta 2564, 4 lunches basg 


2568, tuu lunrbon board 
Merana ei ietan 
fü PRODUCTE. мүш 


Du [Hives a 
T ET THII 1 Single Sided 160K 
angon ТМ100-2 ініме Sided 1207 
VISTA COMPUTER, 5765 Маган 
XEDEX, Baby Baye, BAF pius CP/M, 
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6 Meg Harg Dish 
11 Meg Hord DIAL 


IRM PC intact TAM DOS, Mane |k Cabe 5 
МІНЕР | Мәлі a 
Мате Dudl-in for easy backup VIC 20 Homa Compiler *&1 ^ 
Apple interface, Manus! Д Cable 5 ! Фи 5 Пина rae Н © аң 
Biber (atarteees, Genni-Met, Canttalistian, Mirter. һ nri 
= = EE dius Super Expander VIO IRITA Зк wih late of mie ҮЛ ҰЯ 
JK Memory Eepande биінде {н 
MONITORS AK Memory Ea pander Cire gt sH tu 
L 164 Memory £épander Carindge $15 $s 
PRICE Ме Madem, Tetephone Intertaca $10 tH 
қ imità i 688 
к, " ae nears : ДЫ; біте Раи Fair sx i 
SANYO, 9° DEW А $ 150 Software full line in stock. Call 
ж 3 Green зи 311% и 
d IE- 
17 биееп 
орен о ве DISKETTES 
op 
Monto Stand зы $1 sr Control Data Corporation 12 for 10 Special. Limiled Tima! 
TEMITH, 177 Green $19 1119 
АМСЕК, IF Grean 0 5 2008 ИЮ COC. 120 arch, Su «ИА rng, 5% 50 (Аро. IBM, гіс | $ 450 9195 
137 Соки $, wu } 449 114$ р екі Бщ with fing 55, SD гем IM, eic! “ үн 
14° Соки НА ROB, Hr Hes, php U, іп k IBI РС) 999 pA 12 те 5's with rive SS. DD (НР, НМ JAIK, aic] 
13° Саша Hf, RGB Comescrcial (Әрі) 10| £565 H69 12 each 5", 55, 50 
рим Color і oF lil m Apple 1 fnterlace іш 125 JO each 5 with ring DS, DD (BM) 


Mete. Сан 11 and 101 come mith cable dor BM РС ПЕМ, 10 each, 5's, 55, 5D Appie ІВМ, ac} 
10 epch, $'a, 55, DD (НР, IBM 120K. гіс) 


КЕАПИ. 10 wach 5a, fh nng 55 50 8% DD 


Я ‚ OR. Over-the-counter cales only. Prices аң BYSAN 10 rack 55 55 SD 
chown. Ол 99W Galween Ata. 217 and Interstate 5. Сай 2451920. 10 pach 5 OS DO 
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LIST 
PRICE 
B&H Apple 11+ 
БАК (48K + ALS 16K) 51725 
DISK Il w/3.3 Cont. 5545 
DISK II Only $525 


appie 11/11+ 
supp 
HARDWARE 


OUR 
PRICE SAVE 
41195 3530 
5520 5125 
5450 75 


ОН: SAVE OVER +350 on a parr of drives. 
Buy a pair of Micro-Sci A2 Drives. 
See opposite page. 


for Apple ІІІ» 


CES? 
PRICE 


QUR 
PRICE 


MICRO: SC], ілі» Ure. Mug: otteare старае 


ip Appie Га, Moree Бі vecbon 
RAN CARDS: 


Micrasaft, 16e RAM Cip $ 19i 1149 
% ALS 168 4007" $I 559 
Saturn Systems, JJA $715 5165 
ың $ 475 $115 
jw $535 3455 
Ж kilon 1708 SAM Dub system — $1395 1950 
4o COLUMN VIDEO CARDS 
ALS, “тапет $ 435 $25 
Wedge, наесен $ H3 3249 
hee more ALS and Velia below 
Vishi, Ұлып BD 3 195 1745 
MER Sop Ferm $ 75 1313 
MISCELLANEOUS: 
ALS, бтм т AO Си Сан Speciali $ M3 $249 
f Cond (7-801 W/CPM Specud $ 263 $195 
¥ [6А ADDR am Ѕресы $ 149 i 53 
ф  Spnrrgirer Pace $peru! $ 749 — 1450 
aynmrprer Pac’ vacludes above 3 = CP/M золь 
Нше Абук 5 a badet hme ciha 
Appia Computar. 
Sihendyoe | Printer % 395 $315 
Giaptves Ізі § 195 675 
kbe 1t 5 36 Ен 
бат» Рам ж ШІ 
Mumet Ney pid 1580 4119 
т Aslan. 3200 РАМ Ой Sytem $1195 4950 
ЕСІ Sensi interface 77104 5150 $i 
(ине CCS CHE sn sux) Cali Call 
Dun Parmar, Lower Casa Choe $ 30 1023 
Hayes. Micromndem I 11593 Шы 
Smertmodem t 229 $213 
бкап. System Sayer % t $3 
Ж katona Company, 
leyihea I1 J ¥ іп 
Game Pagay 1 30 $1 
Нытёле Atppki $ 150 f3 
MAR. RF Magutator үш ін 
Sup R fan $ 50 $39 
J Harriott. JED Settzord 1 399 2165 
169 RAM Cora 1 195 5149 
Softcard Prem Pach 775 1574 
ТӘТТІ 
CPS Maivlunenga Card % 229 1203 
Clack /Caugsutar $ 280 3345 
Novatian. Aomecat Modem $3839  5H3 
Grange Wero. Grapple: 3 165 5119 
# Feactical Paripharsls. w^cebie & Cone} 
MEAS ЖК Seral (Enis 5 159 5129 
MOP 16% Para [Erol $159 #8129 
в Миын! Н лімнің S 293 1009 
Mictobutes И 32K (printer) $ 258 1229 
RH Rletiranics, Super far bho $ 75 3$ 59 
SYM, Al Serial Para ілінінсез 225 $169 
ТЕ Producti; Game Puddles $ 40 } 79 
hy Hic i § 50 NL 
elect A Past 5 60 § 45 
B Vider Vıdeoretm ЕЙ to 5 345 ораз 
SoM Үйей Хен п $ 15 £ 21 
Enzhancer и 4 149 17 
Lachancer (Rey G} 31279 i9 
Гилен Step % 19 1 59 
Árpitantie || ржы dna 5 — ШЕ 
Yatar 10 544 рге) dh. § Ай $ 14 
Vi «c to 1/68 мәр! билу 90 ) 6* 
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on disk for Apple I(/1* 
OUR BEST SELLERS — 


Арон Computer, ік 
The Controller (Accauntimtt 
Apple Vider di 
Апр Pagal 
Apple Fortran 
DOS font Kit 
POS J 3 Upgrac Bit 
Apple Tiled 
DJ Portia Ірі 
How 107 
Mictocourie? 
Micro Telegram 
hae Manager 
Аруна logs 
Applied Soft Tech.. Verge Torr 
Artsei Magic Window il 
Kihron- laje (Әле Ii [CP Bl} 
Bangle Bras... Utt Cay 
DOSS Bots 
Borderbund, GL «ih а'Р 
ACB jam or eani f 
Рау! 
Contingntal. GL, АҢ AF or PR, өз 
Меру Ма! 


CALL ON OTHERS 


LIST 
PRICE 


wee 


ee La? ma e 
= ~i т 
2 uw 


АҚ өл әл іл E IEEE | 
a 
e 
га 


ы oh dut 
sou 
hres 


$ 195 
$ 250 
$ 75 
% 5 


Aecou tart 
dBase IY fae jen И CP $ 700 
Hagdan, Pre Wroter брегу tdi 170 


Wigh Tach. Store Mgr 3 250 
» fod Саят Sys p 750 
Ing Master 5 183 
Koward foit 
{йч Frnancing 155 
Peal Estate Алема 11 $ 195 
Таз кн $150 
ітіо. Unm., Essywrtar (PRO) $ 175 
WH tmmovative Spel guard CP/M) f 225 
Leaigott, Spennde! (a WPS} 4485 
Ж Mero Craft. 
(CP/M) Реозроп Gultrepe: $ 750 
Legal Bing À Тїр — £750 
Мето ші, Date Factory ver 50 $ 300 
Vailariéry ің 
Invoer Factory 1 NX 
Ти ou $ 150 
Миға Pro. jan © 
ж “шїї tiene Млын $ 375 
Майн М $ 125 
SpecStar? 9 $ ш 
SPECIAL’ Att 2 above {700 
Cate Star’ + ы 295 
CoStar sy $ 195 
SuparSelt > y $ 200 
SPECUL Ай 3 Т. 5 890 
WordSia* Trams Mérida — 
upg, Super fan 1 ріп 
быра, іш) 19. ЖІ f 175 
Super Test 40-56) 20 801 175 
Foam [ейн 100 
On-Line. ілгейін i Carpet 100 
Sereen Write 11 с 110 
бегенн Manage $ 140 
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1493 
$119 
5199 
5159 
59 
% 59 


Ormae CP 50 
Бота Com must 
ІЗ Busines, 5 


(prmpams Нн the Apple 1) 


Practical Bie 


40 mate very ч Huete гон? ат: 

beyond Sete Cor Ване Prog $ 100 
Peachtree. GL AR, A? INV of PR S 400 

Мәлі Ward (Spectr board) $ 500 
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[Мы Ішелтетіпте color and ін 
mare aly s longer 
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ant Wowell etyce centers ox 
шїп in Computer Exchange 


it., (Disk and озу 
Basic Programs 
іта arid Math 

$ 100 
Prrgy am, 


Pattect, Perlect Міні $ 389 
Feslect Spade: $ 1898 
Peciect Files $ 283 
Умма. Sen ubi Spglier $ 175 
Silcoe Valley, Word Haitdlert $ 290 4135 
Sol’ Set. Ceeculere Secreta ¥ 250 $159 
несіне 5р! $3 $45 
ж 59100: Softech 
бусае $ 8n 535% 
Shockyeller & "Wi 5490 
Saltwara бйле 
ШЕЙ] 5 125 $4 
Graph § 125 Y 95 
Sarim. бире (CF Fl] 5 255 1119 
Қайы 
Dau Сыйияд0 ipecilv bud. 3 90 f E 
SSM. I raeocend 
{Celi an ай Nem $ ЕУ 369 
Заеви. DE Master £273 MA 
08 Шуто d з 99 ұн 
Sritemn Pius. 
Acute Prot Genma Leger 1425 $295 
Acctg Flug GL. AP and AR у 995 1595 
Асс Plus above + (inventory $1395 $775 
VisiCarp/Fargoami Тойшы, 
ar 33 $ 250 ШГ 
Ұл Specal $ 250 1175 
M eon dg $ 250 1194 
Сезар Plan |! 5 250 1199 
Desktop Pian Hi $309 11? 
Visipiet % 200 1159 
ұң Schedule Нен $ 300 $734 
ұзай K МЫР боғы $ 300 110 
Vul erm 8100 475 
Beagle. Utihty Cay $ 30 {112 
005 Bor ім 118 
Central Fait Қойтан” 
Ген DOS ШП y 25 у 
Ж Сору Plus [b Copier) $ 40 1 135 
Comp Appl. Nibbles Away Il $ 70 35 
Epson. Graph«s Dump $15 319 
тей, 
GrakORle by Рай іші 1075 ҰЯ 
ALD System 41 by Faai ша: $ 75 5 59 
TransFQRTH 1 by Рам luis ¥ 125 — 5 98 
Hectne Duet by Році tutus § 30 $ 2% 
кг. 
ALD} } 125 } 75 
BASIC Compiler 5395 ИЯ 
Cobol $0 750 1555 
Horan Ж) $195 5145 
Dy mpc Tecate $ 30 324 
PASC Cuenpsier $ 175 $153 
Ж Omega огън (bh жн $ 100 $ 74 
On-Use. Еәркініе ( Compl $ 100 1 69 
LISA 25 ін ін 
Penguin. Comp Graghaxsvi ur 70 #51 
аети, Zoom Gralo 40 4 23 
Quality Bag о? Tracks Mag! í iD т” 
Southwestern. ASCH Capes 1 @0 ы” 
Sentibly. Bact HUR (Бисера 3$ 60 —— $ 4% 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


Computer Exchange, 


Circle 102 for IBM Peripherals 
Grele 103 for Apple 
Circle 104 for al) others 


ALL MAIL: P.O, Box 13B0, Jacksonville, OR 97530 
WAREHOUSE АМО OFFICES Bv APPOINTMENT АТ 6791 UPPER APPLEGATE ROAD 
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B & Н APPLE 11+ 
64K STARTER SYSTEM 


s AJK BAH Agple il- 

* ALS 16К RAM Card 

” Dish JI with 3.2 005 E Continiler 
e Seno T Green Bondar 


Suva $437 taal Xubgiiiute a AJ Micea-Ses de 
Add moher А? битке and save a їо at Sael 


MICRO-SCI 
Maro Sc A2 


for APPLE ORIVES 


91.795 
SAVE $ 765 


FOR THE АРЕ ЕЛИ, Lif 
DIRECT SUBSTITUTES 


стара воде substitutes iar Appie dines and coniradiers 


Ө For Apple it 


A2. 5%. LAJK Det (жне 
Салтым? Card for Ag Orere 
440, 57. 160 Du (Міне 
А70. 54^, 7868 Ona Deve 
Controller ім AAD оғ ATC 
Fiet. Oah ШШ Sotterace 

КЕШ! 


Ф For Apple Ni A3. 54, 1436 Greve $ 49 


473. 5%, 2868. Deve $ БАЗ 
M43, Da, 572K Orve § 799 


OVERSTOCK SPECIALS 


FOR APPLE Н/НІ» 
VIDEX, Vdeoierm, B0 column 
ALS 16% АМНАМ Card 
ALS Card, 280 CP/M Cara 
ALS Smarter 30 Col Card 
ALS Syrevpver Pach 


Biagerbunt 
Apple Paat t 3 
Arcata Marche (cab Gest] | 45 
Stat Borer 5 32 
Chephhler Mew § 35 
Many Жын 
Ечбресі, Raster Blasie: i 29 
Continental Home Around $ — 75 
Edy Wae, Seve in stack Сай 
Harden, Sargon 11 (Chess! 35 
НИәсет Deadine 50 
Zork | ar id 80 
тоң, бесіне Due бу Lutut 3 
Graf DATH by {шз 75 
lag i New 
Spies Вані New 39 
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là use, йе War 40 

Сне Woden ter 30 
On-Line, 

Шіпта HH 55 

Threshold 40 


ranin Mange 
Mysiery Моше 
Sollporn (X Rated) 


Ulysses & Golden Fleece $ 40 
Cannonball Ga Hew 
Senthont. Oo- TOPOS 43 
311107. Gorgon 40 

нш 30 
Su-Toc, Waardty 50 


Етем of Шкнтотнін, Hew 
Sub ісік. Furti umulator 
Рали! 


St alegre. Southern Command 
OTHER BRANDS IN STOCK CALL 


ATARI" 


B Computer 16K 
BNO Computer 43K 
110 Da Drive 
850 ітіміке 

410 Рес 

tok RAM 

32K НАМ 
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800] 32K Computer 
IBAA Total, бшш Drove PCROSI 


Сай ter other soNware and сеш 


A Division of 


3 95 
1 75 
32^ Midons and 1/0 Umt PERDIZ $ 549 
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* Means a BEST buy. 
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$739 
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Microvec 


The Other Type of Video Display 


If you look closely at the video 
games іп an arcade, you will see two 
main types of video displays. The 
“other” type of display is called a 
vector-graphics display (of course, 
the most common display js the raster 
type that operates like an ordinary 
television). The vector display is easi- 
ly recognized because the displayed 
image is formed by line segments 
called vectors. The image resembles a 
stick figure or an engineering draw- 
ing. Because no low-cost vector dis- 
plays are available commercially, I 
decided to design and build one for 
myself. 

This article describes how the 
Microvec unit operates and how to 
build one. For less than $225, you can 
have a complete, stand-alone vector- 
graphics controller that can produce 


Behind the Screens 

Billy Garrett began wark on the Micravec 
project as a junior at the University of South 
Carolina; the Engineering Department there 
was very helpful, and special thanks goes to 
Dr. Robert Petites and Dr. Bill Eccles for their 
support and encouragement. The South 
Carolina Honors College, led by Or. Mould, 
heiped with the manuscript and photos. Due to 
the aid of Dr. Wierzba and Dr, Walters, work 
on the project achieved recognition at the 
IEEE's Region 3 Student Paper Contest, where 
it took third place, Norman McEntire en- 
couraged the author ta send the paper ta BYTE 
in the form of а construction article. The 
photos in this article are by Howard Rhinehart. 


508 November 1982 © BYTE Publications inc 


Billy Garrett 
POB 18806 
Greensboro, NC 27419-8806 


images like those in photos 1, 2, and 
3. It will accept commands to draw 
lines with endpoints anywhere on a 
256- by 256-element grid, and it can 
display any one of four "pages" of 
video information stored in memory. 
By connecting the controller to a 
common oscilloscope, you will have 
a vector-display unit that can be 
hooked to any computer. Interfaces 
specifically designed for use with the 
S-100 bus and the Radio Shack 
TRS-80 Model I computer are also 
described in this article. 


The Arcade Syndrome 

Whenever I finally tear myself 
away from a video-game arcade, 1 
consider myself lucky to have any 
money left. By the time I arrive 
home, I'm ready to start designing my 
own video game. I have come to 
realize, however, that TRS-80 BASIC 
is too slow at handling graphics for 
my purposes; the only way to write 
an interactioe real-time game that 
uses graphics extensively is to use 
machine language—a tedious process 
at best. Even worse is the limited 
resolution (128 by 48 picture ele- 
ments) that the TRS-80 has to offer, 
Though other computers with higher 
resolution are available, I have found 
that the raster-scan display, as 
employed by all current home com- 
puters, can be difficult to use, 


Raster Scan versus Vectors 
A raster display is formed one line 
at a time, from the top of the screen 


to the bottom (about 525 horizontal 
lines for a standard TV picture). In a 
high-resolution raster-scan display, 
the image is formed by turning on 
many small dots, called pixels (pic- 
ture elements). Because so many pix- 
els are in a small area, the eye blurs 
them into what appears to be a solid 
form. Many raster-scan displays are 
available for personal computing use, 
and the price depends on the type and 
resolution of the display desired. 
Even though raster-scan displays are 
widely used, they are not ideally 
suited for all display applications. 

In a vector-display system, an im- 
age on the screen is made up of in- 
dividual line segments, rather than 
dots, A display of this nature is com- 
monly found in an arcade as part of a 
game. This kind of display is also 
used to produce schematics, struc- 
tural outlines of a building, and can 
even be used for the complicated task 
of real-time aircraft simulation. Its 
main advantage over the raster-scan 
technique is simplicity of use: only 
two points must be known in order to 
draw a line; in a raster-scan device, 
the line is composed of many pixels, 
each of which must be kept track of 
individually and turned on or off. 

With a vector display, the host pro- 
cessor only needs to send the starting 
and ending points of a line, which 
leaves the host processor with much 
more free time. Rapid animation can 
be achieved through the use of a 
vector-graphics display by employing 
this extra computing time. 


The Problems of a 
Vector-Graphics Display 

The major drawbacks to designing 
a vector display are twofold. The first 
problem is refreshing the display in 
sufficiently short time intervals to 
prevent the vectors from flickering. 
The solution to this problem is the use 
of a dedicated microprocessor built 
on the same board as the vector-dis- 
play controller to handle the refresh 
and I/O (input/output) operations. 
An alternate solution to this problem 
would have involved the use of 
discrete integrated circuits or DMA 
(direct memory access) techniques; 
this increases the complexity of the 
circuit greatly, nearly doubling the 
number of parts required by the 
dedicated microprocessor approach. 

The second problem is that the 
display used is not like a normal 
television, Instead, a vector-graphics 
generator needs an x-y-type display. 
Fortunately, a low-grade oscilloscope 
can be used, but it must have a z-axis 
input that wil] either blank or inten- 
sify the display. (1 had an old Heath- 
kit scope that was just sitting idle; it 
serves as a fine display for the con- 
troller described here.) Тһе band- 
width of the scope is not critical. As 
long as each channel is rated for 100 
kHz or more and both channels are 
DC-coupled, it should work fine. 


General Overview 

The basic outline of the Microvec 
unit is shown in the block diagram in 
figure 1. The microprocessor is 
responsible for sending coordinates of 
every vector's endpoints to the D/A 
(digital-to-analog) converters. Coor- 
dinates of the beginning point are 


I қ 

= LE 
+95 ¥ 5 oa 
. е " 


Өзен олса 
8 


FROM HUST ^ 
COWMFUTEN —. 


x AMS 
PL An ING 


Y АШУ 
DRIVE 


X Ax 

E ANALOG “> DRIVE 
72 Li a i 

again TAGE LIMES 


Figure 1: Block diagram of Microvec. The Z80 microprocessor accepts commands from 
a host computer system in the form of endpoint coordinates for vectors to be draum, 
and transfers them periodically to digital-to-analog converters that drive vector- 
generating circuitry. 


Photo 1: Images produced by Microvec. These two photos are freehand “doodles” 
drawn by the author with a TRS-80 Level П BASIC program. The combination of a host 
compuler and the vector controller's dedicated Z80 makes a very flexible and powerful 
system. 


Photo 2: Circle-forms produced by the LCIRCLE program. These images were designed Photo 3: An image drawn by the STICKS 


by simply specifying different parameters before running LCIRCLE. (See listing 2.) program. This is a vector-scan version of 


a program commonly used to demon- 
strate the high-resolution mode of Apple 
И computers. (See listing 4.) 
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Figure 2: Schematic diagram of the Micravec system. Figure 2a, the main part of the system, contains the microprocessor, memory, 
D/A converters (digital-to-analog converters), and vector-generating circuitry. The microprocessor refreshes the display by repeated- 
ly sending all the coordinates in the current memory page to the D/A converters. (Four pages of memory are on board; each can con- 
tain 255 vectors.) When the first part of a vector's coordinate is sent ta the D/A converters, a voltage is produced that is represen- 
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Figure 2a continued on page 512 


tative of the starting point of the vector. A series of capacitors is charged to this voltage through a set of CMOS transmission gates. 
When the second part of the vector's coordinates is presented to the D/A converters, their output voltage becomes representative of 
the endpoint of the vector, and the voltage on the capacitors changes to this new value. The state of the transmission gates is changed 
so that the changing voltage on the capacitors is used to drive the display device (an oscilloscope). 
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Photo 4: Clock signals for the Microvec 
system. The upper trace is the 4-HMz 
system clock; the lower trace is the ad- 
justable refresh clock. The refresh clock 
determines how the processor divides its 
time between refreshing the screen and 
processing the host computers com- 
mands. 
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converted to an analog voltage and 
passed to the vector generator, as are 
coordinates of the ending point, The 
vector generator does the actual 
drawing by varying the x and y 
voltage inputs to the oscilloscope so 
that the trace starts at one endpoint 
and finishes at the other. The micro- 
processor also accepts input from the 
host computer, which issues com- 
mands concerning what lines to draw 
or erase. The microprocessor then in- 
terprets the command and adjusts the 
memory and display accordingly. 
The memory for this unit is divided 
into two major subsections. The first, 
RAM (random-access read/write 
memory), is a place where the micro- 
processor stores coordinates for the 
lines to be drawn. The other type is 
EPROM (erasable programmable 
read-only memory), in which the 
microprocessor's control program 
resides. 
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Circuit Description 

The complete schernatic diagram 
for Microvec is shown in figure 2. 
The clock circuit for the system is 
made up of three inverters (from 
IC16, а 741.504 hex inverter) and R5, 
R6, C2, and X1. The 8-MHz signal 
generated is then divided in half by 
IC22, a 741574 dual flip/flop. The 
resistor R4 is necessary to assure 
proper operation at 4 MHz. Pin 5 of 
1C22 is the master clock signal that is 
sent to both the microprocessor (1С2) 
and IC1, the PIO (parallel input/out- 
put) interface. The 555 timer, ІС40, is 
the NMI (nonmaskable interrupt) 
clock. This controls the refresh rate of 
the display. At the 4-MHz system 
clock speed, a good refresh rate is ob- 
tained if R1 is 10 КО. See photo 4 fora 
look at this signal, The value of R1 
may be decreased, but this will 
degrade the speed of the I/O opera- 
tions. (In fact, if R1 is set too low, the 
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Figure 2b gives the specifics of power-supply filtering (be sure to see the power-supply connection table accompanying this figure). 


Photo 5: Timing signals that operate the 
vector-generating portion of the circuit, 
The lower trace is the 4-MHz systern 
clock; the upper trace shows the strobe 
signals sent to the enable pin of IC18, а 


decoder. The decoder provides four 
separate, properly timed signals to 
operate the latches and transmission gates 
that make up the vector generator. 


516 November 1982 © BYTE Publications Inc 


microprocessor will spend almost all 
its time doing video refresh, and the 
unit will be very sluggish in respond- 
ing to commands.) 

The microprocessor does have 
some contro] over the NMI requests. 
By raising pin 34 of IC1 high, the 
microprocessor can override the 
ММ]. This is essential to reset the 
system. The pins not shown for IC1 
are part of "port B" and are not used 
in this design; therefore, they should 
be left disconnected. (Any other pins 
not shown are not used and should 
also be left alone.) 

The memory, IC3 through ІСТІ, is 
connected to the address bus. Each of 
these 4044 static memories is con- 
nected to one data line. Half of IC18, 
a dual 1-of-4 decoder, is used to select 
either the ROM (read-only memory) 
or the RAM. 


The other half of IC18 decodes the 
strobes that are used to "fire" the vec- 
tor generator, See photo 5 for a look 
at the enable signal on pin 15 of IC18. 
These four pulses are decoded by 
IC18 and are used to load and fire the 
vector generator. First, pin 9 of IC18 
will pulse low, followed by pin 10, 
pin 11, and pin 12, in that order. This 
causes the proper bytes of data to be 
loaded into IC13, IC14, and 1C15 (all 
are 74LS373 8-bit latches) and then 
sent on to the D/A converters. 1C26 
and IC27 (both are types of one- 
shots) handle the timing for the vec- 
tor generator and are triggered by the 
last strobe, from pin 12 of 1C18. 

Because the x and y channels of the 
vector-generator circuitry are built 
identically, just the y-axis part of the 
circuit will be described. IC15 is con- 
nected to the D/A converter, IC28. 


(2c) 


ҒЯЯ- 0 MODEL f нҰТҒағ ate 


VECTOR абат TR3- Bus 
RESET ВЫ 2  SYSRES 
һү 12 (CES? 


9Г>--------іІС>вню с)» 
агГ>---------Гмны ск 
nOr Enn оз 
б аСГ>----->гтш о 
Юю иг>-------Г>ғти оз 
n Crn n 02 
ty el SF IN 20 01 
E > >„—————————— тыю on 


РІН 28 АО 
| c PIM 2? А} 


> Рум Aa 
LL PIN 35 AS 
L > PIM 38 A6 
[ PIN a? 


CS PIN 12 быт 
C» рум и iR 


|n WF UT А Two 
H > pt! pin 20 о 


! 
қаз | ‘EE àBOVE 
148240 | 

ee A eee —- 


9 1CONNECT Eo: TWICE! 


(2d) 


5-100 HUS IWTERFACE 


3-100 HUB 
FIM 99 POR 


«естой BQABU 
RESET 
(етм {2 ICTS) 


Um- =a 
o> SPIN 49 005 
s.r ots 

to (eet od 
е" uC i 69 роз 
aco Trin аһ 002 

n CEP i} ndi 
سس‎ мн 16 090 


pol P7 до 


ЦА ae gD А 


ja A? ыны AI 


"Рм 3) АЗ 


> a * 
2% 

o TALABA go ET IO AA 

| BIN ZÛ А5 

| PIR a3 аф 


рім B3 4? 


7453! 
«un 


D > Fin 45 
| Bi A 


ETAO BE X 


HIVIE 
4 


>, 


КОЛЫ ee e 


меге; >} а» X нна р? 
| TF ati 
0? тазга; | 


РІМ 100 


Figures 2c and 2d are interfaces to the Radio Shack TRS-80 Model 1 and the S-100 bus, 


respectively. 


The signal out of pin 4 is a current 
that is proportional to the input value 
on pins 5 through 12. The op amp, 
ІСЗ0, converts this current into a 
voltage that should range over about 
+1 volt (V), depending on the gain 
adjustment, R13, The zero-adjust- 
ment potentiometer, R12, is used to 
set the midpoint of the D/A converter 
to 0 V. [C34 is a CMOS (complemen- 
tary metal-oxide serniconductor) 4066 
bilateral switch, sometimes called a 
TG (transmission gate). When its 
control input (i.e., pin 13) is at 7.5 V, 
it acts like a switch that has a contact 
resistance of about 80 ohms; how- 
ever, when the control pin is at —7.5 


V, its resistance is about 1 teraohm 
(10? Q), which is а fairly good 
disconnection! The two signals that 
control the TGs, TC1 and TC2, are 
shown in photo 6. Note that these 
signals are affected by the endpoint- 
adjustment potentiometer, R10, 
Therefore, the signals in your circuit 
will look like that but will not neces- 
sarily have exactly the same timing. 
The four transistors and the parts 
around them are necessary to trans- 
late the TTL-level signals from the 
one-shots into CMOS levels for use 
by 1С34 апа IC35. 

Basically, drawing a line occurs 
through the following sequence of 


Photo 6: Translated signals that operate 
the transmission gates. 


Photo 7: Output voltages that drive the 
oscilloscope. The starting and ending 
points for these "ramps" are determined 
by the output of the digital-to-analog con- 
verters. 


events, First, both D/A converters 
are given a byte representing the 
starting point of a line, and their out- 
puts are given a chance to settle, 
While in this state, TGs 1, 2, 5, and 6 
are on, and the other TGs are off. 
This allows C8, C11, C15, and C18 to 
charge up to the voltage produced by 
the corresponding D/À converter. 
Mext, all the TGs are turned off for 
about 12 microseconds (us). (Exact 
timing is determined by IC27, C4, 
and R9.) 

The D/A converters are given the 
endpoint values and allowed to settle 
for 12 us. Then, TGs 3, 4, 7, and B are 
turned on for between 50 and 90 us 
(depending upon the endpoint-adjust- 
ment setting of R10) During this 
time, C11 and C18 either charge (if 
the Final value is higher than the ini- 
Hal value) or discharge (if the final 
value is the lower). The result is that 
the output voltage takes some time to 
go from the value stored in the capac- 
itors to the value being generated by 
the D/A converters. This produces a 
"ramp" waveform, as shown in photo 
7. 
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Photo 8: The built-in test and alignment 
pattern. Microoec automatically stores 
these vectors in memory whenever it is 
turned on, reset, or when the TEST com- 
mand is given. 


The charge rate is determined by 
the difference between the stored 
voltage and the final voltage. IC36 
charges C11 through R18, and 1С37 
charges C18 through R26. Since the 
time constant (RC) of both sections 
must be equivalent, be sure C11 and 
C18 are very closely matched, The 
last op amp (1С38 and 1C39) is used to 
buffer the output so that the scope 
will not affect the charging of C11 or 
C18. 

Note in the photo that the outputs 
are not linear ramps. Instead, the 
capacitors charge in an exponential 
fashion (but since they both charge 
exponentially and have the same time 
constant, the display seems to pro- 
duce straight lines), Only the most 
observant person is going to notice 
that the lines appear brighter toward 
the end of the line segment. Much 
more noticeable is that short vectors 
are brighter than longer vectors; this 
is because each vector is "on" for ex- 
actly the same length of time. That is 
why the letters in the words "TEST" 
in photo 8 are much brighter than the 
segments of the box. Although this is 
somewhat annoying, it is easy to get 
used to. 

The power-supply regulators and 
zener diodes are connected in a nor- 
mal way, as is shown in figure 2b. 
The two different host-computer in- 
terfaces are also quite simple. The 
data bus is attached to the "port A" 
inputs of the PIO, ІСІ. The lower 8 
bits of the address bus are monitored 
by IC24 and 1C25 (see figure 2c and 
figure 24); the ICs are set up to enable 
I/O when the host addresses port 0. 
(lf you want to change this address, 
simply alter the pattern on the "A" 
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Photo 9: The prototype Microvec unit 
constructed on a card for the 5-100 bus. 
The author chose this mathod because his 
Radio Shack TRS-80 Model I currently 
has an interface to the S-100 bus. 


side of IC24 and IC25 pins 10, 12, 13, 
and 15.) 

When the host processor writes to 
port 0, the data word is strobed into 
the PIO; and when the host processor 
reads port 0, bit 7 indicates whether 
the vector controller is ready for the 
next instruction, If bit 7 is high, it is 
Okay to send; otherwise, wait until 
the line goes high. If data is sent faster 
than the Microvec unit can handle, it 
will simply ignore any bytes trans- 
ferred while it is busy. Therefore, 
always make sure that your programs 
first check bit 7 of port 0 before send- 
ing any data. 


Construction 

Power-supply connections to the 
ICs are listed in figure 2. A separate 
listing of the other parts is provided 
in the text box "A Shopping List" on 
page 519. Make a photocopy of the 
schematic and as you attach each 
wire, check it off. That way, if you 
are interrupted or need to leave the 
board for a while, you will know 
where you are when you return, You 
will find that if you are not careful in 
the building phase, you will spend a 
great amount of your time tracking 
down wiring errors; thus, as a word 
to the wise, go slowly and double- 
check every wire. Note that the D/A 
converters have an unusual arrange- 
ment of their address pins in that A1 
is the most significant bit rather than 
the least significant bit. Make sure 
that you connect the lines as shown. 

As you can see from photo 9, the 
prototype is constructed on an 5-100 
wire-wrap board. If you do not plan 
to instal] your board in an 5-100 
system, | recommend that you use 


two separate boards and divide the 
circuitry into analog and digital 
parts. Building the circuit on two 
wire-wrap boards will help prevent 
noise from showing up іп the 
generators outputs and will make 
the two sections logically and 
physically separate. (My TRS-80 is 
connected to an 5-100 bus through an 
interface board, so I constructed the 
vector-controller prototype on an 
5-100 card to operate on that bus,) 

Here are a few more suggestions 
that may help make assembling the 
board a little easier: 


ФАП the resistors, capacitors, tran- 
sistors, and diodes can be mounted 
on DIP (dual-inline package} headers 
or plugged into a socket on the wire- 
wrap board, just like any IC. This 
makes it easy to try different parts by 
just pulling out the old part and 
pushing in the new—without any 
soldering. 

eBe sure to use a heat sink for the 
7805 voltage regulator and use at 
least опе 0.01-microfarad (uF) disk 
capacitor for every other TTL 1С. 
This reduces power ripple. 

eTo conduct the x-, y-, and 2-axis 
signals off the board, you can wire 
directly to the pins of a socket, and 
then plug in a 16-pin DIP jumper that 
has flat ribbon cable already at- 
tached, Simply connect the free end 
of the wires to BNC connectors and 
mount them in your enclosure. When 
you need to work on the board, all 
you need do is unplug the DIP header 
and pull the board out of the bus, 

е Note that both blanking and inten- 
sify signals are provided, although 
only one will be needed. 


Make sure that you buy Z80A 
4-MH?2-rated parts. At the time of this 
writing, no 2716 EPROM is rated for 
4 MHz, but a 2716-1 has a 350-nano- 
second (ns) access time and should 
work fine. After I built my board, I 
substituted parts rated at 2.5 MHz, 
and they seemed to work Fine at the 
4-MHz rate; but there is no guarantee 
that this will be the case for all 
2.5-MHz parts over even a narrow 
temperature range. 


Software 

The program I have written to 
drive Microvec's ZBO divides the 
available memory into 255-vector 
"pages." This allows the user to 
display or work on any of the four 


pages independently, In this arrange- 
ment, the available memory is almost 
completely used. The memory for 
storing vectors could easily be ex- 
panded to 62 pages; however, that 
many extra pages would force the 
design to occupy several boards. Any 
one of the four different pages can be 
displayed while the user is editing 
that page (or any other page). This 
leaves at least two pages for storage. 

Editing functions include com- 
mands for adding a new vector, 
deleting a given vector, clearing the 
entire page, deleting the last vector, 
and much more. See table 1 for a 
summary of the commands. 

Figure 3 is a representation of the 
points available on the screen. If you 
want to draw a line across the bottom 
of the screen, you would need to send 
the following sequence of bytes: 
4,0,0,255,0 (the first byte is the com- 
mand—in this case, draw a line; the 
following 4 bytes give the starting 
point |0,0] and the ending point 
[255,0]). To erase that line, you could 
send the command 5,0,0,255,0; or 
you could simply send the command 
to delete the last vector: 6. This 
would have turned off the one line 
that was lit. 

The commands DRAW, UN- 
DRAW, CLEAR, and DELETE affect 
the MPAGE, which is the page you 
are editing. Use the command МООР 
to change the page number you want 
to work in. Initially, MPAGE is set to 
page 0. Use the command DISP to 
select DPAGE, the page you want 
displayed. DPAGE is initially set to 0, 
If you draw a line on one page and 
are displaying another, the displayed 
image wil! not change. The only way 
to watch the unit add or delete vec- 
tors is to set MPAGE and DPAGE to 
the same number, 

The command TEST is the only 
command, other than RST, that will 
affect the display even if MPAGE and 
DPAGE are not the same. It produces 
the image in photo 8 by putting the 
vectors in memory; it does not reset 
the unit. The RST command does, 
however, reset the unit, Whenever 
Microvec is turned on, or reset to its 
initial state, it automatically performs 
a TEST command, Thus, the effect of 
RST is to both reset and test the unit. 
It takes a special command sequence 
to accomplish the RST function: 
0,0,0,0,7,15. The “15“ is a simple 
form of insurance; should a "7" code 
be sent accidentally, nothing will 


A Shopping List 

As a help, here is a condensed shopping list of necessary parts. The prices shown 
in this list are approximate and representative of parts available through mail-order 
ads in various issues of BYTE. Since this article was written, the prices will almost 
certainly have gone dawn on some of the parts. 

The only hard-to-get part is the programmed EPROM. If you are lucky enough to 
have an EPROM programmer, you can "burn" the program into the EPROM | 
yourself, If you want a 2716 programmed, there is a charge of $10 to copy the pro- | 
gram on each 2716 (no other type EPROM), which must be erased, You will receive 
the latest version of the program. However, there is no guarantee expressed or im- 
plied. Additionally, a disk is available with all the programs in this article, plus 
several other programs and the source code to the EPROM, for $15. Send a check or 
money order (including $2 for postage and handling) to Garco, POB 18806, 
Greensboro, NC 27419-8806. If you order a copy of either the EPROM or the disk, 
you'll also receive any errata sheets and additional documentation. Because I’m also 
planning on providing а revised EPROM, I need to know how many people would 
be interested. Those that send in an order will be on a mailing list. This offer is sub- 
ject to change at any time, 


Quantity Part Amount 
i Z80A-CPU $10.50 
1 Z80A-PIO 8.60 
8 4044 RAMs 31.92 
1 2716-1 Preprogrammed 26,00 
1 741.5240 Octal TS Inverter 1.65 
3 741.5373 Octal Latches 4,35 
1 741,304 Hex Inverter 0.25 
2 74L500 Quad Nand Gates 0,50 
1 741,5139 Dual 2-4 Decoder 0.75 
1 741,508 Quad And Gate 0.35 
2 741.532 Quad Or Gates 0.70 
1 741.574 Dual Flip/Flop 0.45 
2 74L585 4-Bit Comparators 2,30 
1 74121 One-Shot 0.29 
1 74123 Dual Qne-Shot 0,55 
2 МС114081,8 8-Bit D/A Converters 11.90 
8 LM301A Op Amps 3.12 
2 4066 Quad Bilateral Switches 1.50 
1 555 Tinier 0,39 
1 7805 5-Volt Regulator 0,89 
1 78105 Low-Power 5-Volt Regulator 0.79 
1 7815 15-Volt Regulator 0.99 
1 7915 —15-Volt Regulator 1.19 
45 16-Ріп WW Gold Sockets 17,25 
4 20-Pin WW Gold Sockets 4.39 
8 18-Pin WW Gold Sockets 7.92 
2 40-Pin WW Gold Sockets 3.98 
1 24-Pin WW Gold Socket 1.45 
1 Vector WW Board 8800V DP 22.20 
1 Reset Switch 1.50 
1 8-MHz Crystal 1.99 
27 Assorted Resistors 2.70 
7 10-Turn Potentiometers 14.00 
| 28 Assorted Capacitors 10.00 
4 Transistors 2.00 
2 1N914 Diodes 1.00 
2 7.5- V 1-W Zener Diodes 1.00 
1 16-Pin Jumper Cable (18-inch) 5.40 
20 Despiking Caps (0.1 pF) 5.30 
1 Heat Sink 0.75 
1 Wire-Wrap Wire 9,95 
Total: $222.71 
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(2,251-------------------855,.255І 


Command Summary 


Code Number of Bytes Name Description 
MODP Modify page (MPAGE) 
DISP Display page (DPAGE) ; ew) 
CLEAR Clear MPAGE x 
DRAW Draw line in MPAGE 
UNDRAW Erase line in MPAGE 
DEL Delete last vector in MPAGE 
RST Reset if key is correct 
TEST Turn an test paitern 
(0,0) —————————————{255,о0) 


K 


Table 1: Summary of the commands to Microvec. The host system uses these com- 
mands to control the display of the four memory pages. In the table, MPAGE is the 
page being modified, while DPAGE is the page being displayed. 


Figure 3: Representation of the 
oscilloscope display screen. Microvec can 
draw vectors with endpoints at any of the 
coordinates shown. 


happen to all your hard work. The 
"15" is just a key. 

Almost any command you can im- 
agine might be added to the Z80 con- 
troller program simply by altering the 
code in the EPROM. Currently, the 
program occupies about 800 bytes of 
the 2048 bytes available. This leaves 
plenty of room. The assembled pro- 
gram is shown in listing 1. 

The program is highly dependent 
on the interrupt structure of the Z80. 
Simply stated, two types of interrupts 
are available to Z80 programmers: 
the highest priority one is the NMI, 
Whenever the NMI signal is active, 
and as soon as the processor finishes 
the current instruction, the interrupt 
is acknowledged. The address 66 
hexadecimal is placed in the program 
counter; the program at this location 
causes the system to draw a line. The 
important point is that the processor 
Photo 10: Comparison of the x- and y-axis driving signals while Microvec is displaying 15 being interrupted about 10,000 
the test pattern of photo 8. times each second, so that even when 
the host system is not sending com- 
mands to the board, half the Z80's 
time is being used to redraw the 
display. 

The second type of interrupt is 
called simply INT. It is used when the 
host system has information to 
transfer to Microvec, Because this 
signal can be "masked" by the 780, 


Listing 1: Controlling software for Microvec's Z80 processor. This assembly-language 
program is stored in an EPROM installed on the Microvec circuit card; it allows the Z80 
microprocessor to display vectors stored in memory and to accept commands from a 
host computer system. 


3 games werevrenienetHiintnte the processor can be programmed to 
4 des HEH ignore or postpone it 

ie сертін (es N Bay Garrett ыытта: | 

7 ;eet teite sk м9 Hie SHH 

B эннннннннннннннинынныннныныннынғ Calibration 

9 ; Р в 

10 | TITE Vector Graphics Ganerator Progres — MICROVEC V1.0 Before installing any ICs, check the 
n. Sum ORG сон 00508 Өне пазаву at location QF output of each voltage regulator. 
3 „Зарар routine Make sure that their outputs are 
үк a within 5 percent of their rated values. 


This is a model of the registers inside of the 750 and 
how they are used by thia program. ‘here are зоте registers 
that have dedicated functions, and their contents met not 


Listing I continued on page 521 
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Then, turn the power off and adjust 
R12 and R20 to about 5 КО. Next, ad- 
just R13 and R21 to about 2 КО. After 


Text continued on page 527 
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Listing 1 continued: 29 амс 050 CF — (01H),A 


ES ;Starts the СИТ эсері MAIL'S 
= 1048 18 3E JR FIRST vow ай to the main inpet routine 
19 be pd teh "irs box are only four Қар ee of stack "c Internant PIT! 
20 ros suailst n this 4X byte version, s0 ications must 
21 not under eny circumstances push anything more than 3 б Ed SUBTTL Drew Interrapt (MI) | 
22 onto the steck. This is because the WMI can occur at any time his routine uses the altermat= register eet ала mzumes 
24 = № жаланы of the er ios gig өн are defined as: 
Main y Avumber of vectors to drew in PP 
22 See э ea EO E o7 ; "aVeetor comter (when the two lov bite of this register 
27 ҒА |Р Ti | i : ^re decoded, they are used to fire the vector generator 
| " Flags Vector Count "Lage : DOTAT PORTU 
2 | - i | 100 ҙ DOCH, a constant used to speed up the process 
"m í B if ! g t кш ` Al=Pointer to vector in ағақыу 
Буте Coun i ; 
2 | БДР а а а 105 саз 661 zlocation of non-mesksble interrupt 
яң D E p E" ’ yx me СӘ INRP?: EX  АР,АР' 206% alternate register sat 
4 е » = > СЯ 9 { 15 т тю EXE :Іпсрміод PC,US,HL 
*5 106 2068 2B 19 JR Z.MOKRE If zero шар to BITRE 
*6 oy 4 1, я ie g’ ! "7 "HA ED 43 QU?1 Output four bytes 
27 j қ 1 ші 4. Hign- Pointer low i| 108 әже 00 HOP [ for deing 
38 109 о | O0 ЮР ззо that the D/A converters 
39 |I E in ne e tid zhee time to sett 
с z EE = 
a à 2 3 
43 i КРАПЕ Эхее Address P 115 > ОПА оз ИР H 
© и 0 E = | 
4 , : 
45 MPAGE ів? Pree Space 41 118 com со HOP : 
4 оо : mr M ИИ вале interrupts а ж m ыа : 
49 ол 312000 LD — SP, 2000H ;Set stack pointer to top of memory 121 ors ^ "P : 
0 00 MA XOR A :2его A 12 (ж mua a : 
э Құр 3 RE auis oce: 19 OE Я D А sDecrement the number of vectors 
5 the tue B. JE Seo 1% 0 19 Sm ;Save the states of the registers 
54 ПОСЕ 32 1005 ID (МҮ) А; 125 (жа ОВ FX АР,АР |/|:ілсінздіпе АР 
55 ; "57% 126 09: =D 45 КЕТТІ Беи fros non-masiable interrupt 
% ом; 21004 ID ИТТ ;Тсай HL with the MTES? iocation 127 9; »" MORE: ID A, (UMVEC);Reload А with the f of vectors 
57 оза 22105 1D (МЕК), Н {Store MIEST in page pointer i ME. E a я D jUet the zero fing if zero 
5 n? 5%26 Ш ACOH —— :Number of vectors in MEST io. “ae ae E. MR) лана с QUAE SOT ee 
22 O01 9 32 OK | 1» (DUMYNC),A;stored in WUWMVEC 131 ODER са PX AP, AP’ : 
61 — Ont 06 FO : Ш "ОЮ  Initimlire the registers "2 ос DG iRaturn 
62 ong = ID с, Output port number 
63 «vo 150 ID вон ;Constmnt in D 
64 oe г о р (Set zero flag (if necessary) Tramit Macro 
65 Oc» по EIX i register seta 3 
. imet Macro 
E oes 08 : EX АҒАМА” indwing АР 134 INJAIT MACRO ;Define macro WAI? 
6 005 АР XR А sClear А ie АТОН {Маке waiton have different labels 
69 0006 {Р ID СА ;Тоай MPACE to page 0 S == ғал салу сір 
ю ov; 41 Ш ВА “сей DPAGE to paged Д 3 e rrupts 
T боз I2 1007 LD TX, PAGED ;Loed modify page address in IX m МАТТОН: ЈА C,VATTON ;Vait on interrupt 
т бос FD 21 1007 ID — IT,PAGEO ;Loed next free location in IY з 
F 
74 соза ЗЕ DT LE А,О?Н е Pout 
75 шо 047 ID LÀ "Set the interrupt high арке ta O? телле 
7B оов AP ID A.4 —— Set the PIG for channel А input о mu 57 a cae De AC AR 
9 ОРА 58 LD КЕН Set. the FIO to generate interrupte м4 (590 BF 0000: JR — C,..0000 ;Vait on interrupt 
5 QE Hom M. с. MEE D etes ЖИНИНЕ 145 0090 21 3007 — ID  HL,PMOBD {Пом initialise the valuee 
53 O41 W 1р LL ; vector into & 8 ف‎ us NE 52 PUSH АР {Эште AP for а moment 
ы а Md TE ROME геш юнен ма Og; 52 104 D (қыта: Azzaro the dieplapel values 
6% OKE о T A EON qucd x EUER ا‎ line м9 оса 22 XX ID НЕМ) Н, :Correct the weuory Start address 
% 
т (бз 17105 ©? ({а),А sport Я to be output 
98 Wa 320 iD АЛОВ Sem ta sort Р Listing 1 continued on page 522 
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Listing 1 continued: 214 Qe — 21700 ID — HL,NMNO ;LosÀ НЬ with pointer 
215 oo FP TD А, бет DPAGE mmber іл А 
76 Хез S ADD А.Е 5 
%1 POP ДР sHeatore KY 27? Ко 69 ID LA $ 
C3 OMS ІР ЗЕР Skip first immut, already dowe H8 KE 45 ID вдЦн) Тов Я indirect 
t 219 ж DMM TH A (OIN) ебіне valoe in port B 
ў 22) Ф265 80 on {Set bit seven high 
TNPUT: wart :Wgit on input 221 DOPB ys o1 fer {O3H),A Semi it back to turn display off 
%у XF Зей carry fing 222 ОЙРА т ID А,Я Кезісге А 
ЕВ ЕІ ; Enable interrupts 225 DOFH 2104 ID (SAMVEC) .ArSave the # of vectors in МИТЕ: 
*8 FE «Хи: R — С.К: інің on i 224 PFE Рр 53 1005 ID ІКМІЕ losd page pointer to mes location 
11 0708 SKEP: Ip сай DE with jtsble hasa address 225 moe YB Of IN — A,(O!H) — ;Turn the display back on 
BG ТР AND ‘TRH “Меке sure the value із positive 226 ом Æ TP AND — QTPH т 
PE OF СР ММОИМ ;Is the communi greater than UPON? 227 мов то our (0H) A 3 
PZ GOAT JP ЫЬЫМИЫТ If out of range, go back to input 228 0108 C3 Ohi JP ПЕРМ бо Баск 
87 ADD AA ;Shift A right 
83 ADD АЕ iMa the offset 
5? ID А $ it back 
T Із A,UIR) Lg A indirect Fleer Current МЕНЕ 
6p Itt A 4 low brte in L 
Б 220 SAIRTTL Clear Current КРАСЕ 
i m и (ТЕ) MEE cm 29 ое т CAR: ID АС sload А with the Ё of the ИРАТЕ 
A : rey pect ae, 2% oc 21 1000 ID НІ,ШИЮ ;Pointer to bottom of table 
£7 ш а, Pu the high byte in 232 DE S Mo А} : 
Р) вар ра 2:3 mo 6 ID A 
2534 0111 AF XR "Clear А 
Sify Pese Cend 255 112 TT In {1% 1 его t page's court 
236 013 78 ID Ё “бес DPAGE in А 
SUA TL Мей! Гу Раде Command 277 9114 B CP sia it the same as КРАСЕ? 
ЖЕР: WAIT iPerform imralt macro 238 0115 20 04 н E,K ТИ mot then OK 
37 KF Set carry fleg, 2599 опт АР XR clemr À 
FS EI ¡Enable interrupte 240 за 32 304 ID  (NUMTEC),A;Zerc the HOMYZC location 
"8 FE 000% JR 6,..0002 iait on interrupt 24t on шы Ж: БЕЗ T Bo ef ИРАСЕ adár on attack 
Ұқ 05 ARD Маск off the top 5 bite 242 ОЗ FD ey POP IY :fhat's the next free address 
4? ID {айа {Store new page 243 MIP (20% JP ТНТ +40 back 
BT ADD АА E tiply A by 
әт ÛD шш H, ес EL table 
95 am А,Ь 4 Vector — 
x р E a) toni A їтйїгесЄ nid 
25 е i гес 244 RTL Drew Hew Tector Command 
23 1 Point to next byte 12 т DRAW: ID а, :Loed MPAGE in А 
56 ID  B,(HL3 сей indirect | 26 — 0125 21 (mn ID НИ) ;Lomd base address in EL 
à E 24n oq ТЕ ID А.) юй A indirect 
2% 1000 IL» — WLEW) сей pointer with bane address 250 01299 F DC А : Md one ta the meber of vectors 
379 ы АС бес MPAGE in А 251 пай C2 4140 JP W2,RESE 31” not zero then ck 
" 26% ор F - carry Thag 
P 4 P ег MEER VN eee IM 254 Oe - RI Enable interrupta 
aud. Sar ! - : “xe :Wait inte 
29 MD ШУЙ, ЛА ру the f of v by x 2" З VE OCA: ЈЕ E.» - O4 iie an rapt 
29 ADD ШАНЬ |; жт и x ЗЕ eae flag 
; on stack | PA А 
PD El m? IT "hut next free hyte of WPACE in If а тон oe бшен ВА Сре ыы ыса 
C3 oat ЫР ТЕР" 7 261 nH 3 ж” ;Set carry flag 
252 gy — TR PI ; Enable interrupta 
Dusia Pues Салат! 203 mar WFE „КО JR С, - -0006 Ne on interrupt 
et ocr ‘Set 
ж ee. SOTT Display Page Command 2 O5. tee = ae fing 
201 ОРАР: ТАП Wart on character 207 MB FE „0007: JH — D,..0000 аң оп interrupt 
Z E Sx LE Hen = j | 
| P5 С NER MEE d oni de 290 оо эт WE: ІР Б.А ;Keep naw mmber in D 
2m Om 505 AD ою “Mask off top 5 bits ы ы x А 
SA ova P ا‎ BA ‘load DRAGS 1 ЗЫ (941 E 04 | ID EMH ;Зе% up a counter for four inputs 
> 97 A,A sPaltiply ty ten x 4 
XB О H O I HLTARIE Поа Hb with table address T dus. m Ша ог ar a 
zB. OM di a Pa ; 7m 044 FB i "Pneble interrupts 
OFA ЧЕ Là БАНЫ 106и E indirect б. M. uiia ел dena ie etr in eel frase MD 
fOr 56 1 DHL) slant D indirect 
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Listing 1 continued: 


279 ОДА ?П2% IE IY point to the n free space 
29 о ТБ Dc Е Decresent cou 346 мА M FOP v Put it in DE 
ZO MM XP Т — NZ,UXW — Loop beck 97 о я CP үзес the carry flag 
2n mar Т? ID. (HE5Y,D :Мом, increzsSe t^e mmber of vectors 348 OAP ЗР ope ement the carry flag 
жо (о Т ID А,В iload BPAGE in А 39 ию #52 ӘС ШЕ ; the end fros the foui loc. 
ғ, ob) msi BS ЄР c 18 it MPAGE? TO om тж th A,H [ 
= 0192 — C2 COAT ы, Hi лыны ӘН жа, o ES 44 nP FED CP ОН fee if Н із zero 
0155 ТА з T к nube 52 СИ 20 JR — NZ,NOPP бо to NOPE if it fen't 
2958 m 3210 i2 Ҷ{ЕМУНС), A;3tore in HOMIE ж wm a Жек : 
267 0159 C3 001 JP ТУАР 00 beck 54 Ons — D6 ON SUD OR Correction fac 
755 Di ВА 28 14 dH FZ, EFE ЗІР zero, then don't wove ang îng 
76 ис æ HOPE: ЫС HE ;Decrease HL by four 
Ondras Vector Commend 21 ою 28 DEC Hk i 
358 МНЕ 2B TEC HE i 
2A SUSTTL Unire Vector Command 399 МЕР 28 тп HL $ 
289 ис 2 1000 TODRAW: ID — HI,UUNVO ;1лей НІ, with a bese pointer 360 ИО Ч5 POSH BC Keep BC for a while 
290 Oi» 79 ID Ае “Get the MPAGE number іп А 56! аль 5 PUSH HL < HL 
2% mo 55 ME AL : 352 тс? с! ЮР т Byie count into РС 
290 me & Ш ҺА i 363 MCF шығ нын IK :Place where vector was found 
295 méz ТЕ Ш іш) ;беў the # af vectors їп the КРАЕ 564 Qs x POP HL Ре 14 in Hir 
294 0165 FS POH АР “Seve it 65 Dicb 23 те HL ;AM four to HL 
205 INATIT ‘Wait on inpat 366 Qc? 25 DC HL $ 
296 O64 FF Scr ‘Set carry flag 67 исе m INC HL ї 
297 0165 ТВ EI «Влае irrterrupts "6B ис 25 к HL $ 
298 (65 JB PE «+0009: «А С,..0009 ;Wait оп interrupt 369 MCh Шы P D sPut the found location 
299 068 57 ш OA ;Put X! in D тю mec DI POP ПЕ ¿into the destinstion register 
300 1. 215. spit on 37i Uva квт LOIR Hove the vectors seoothly in piace 
3! 0169 37 SC? «Зе carry 372 CF С! ЕР Ж sHesrtore BC 
32 (ЖА B EI ;Enabla interrupts 373 ОЮ MÆ HOVE: TE TY 14nd close up the end 
305 Dé FH PE „-ОША+ JR C,.. OOM Шай on interrupt 574 оре ав DEC IF 1 
34 MED OF ID ВА ;Put f! in E 275 ом PD 2B "oo IY i 
x5 IRWAEY Wait on input 376 MIDE FD ZB I: п i 
306 а — 57 ЭС? Зей carry fing FIT Due 79 12 АС сәй WPAGE 
b tti mer FH Enable i 378 On 21 о ID ALAO ;Loal HL with the Баве aidress 
308 MNO 38 Fg O00: JE ^ C,..000B kait on Interrupt 379 OBC 65 MO АҺ shad the offset 
"е MT #7 ID  H,À :Put X2 in H 390 Din 6Р ID 1А ê 
310 DAI? іңіз on input за ODE ТЕ ID АЙН)  ;Get the member of vectors into А 
511 0175 F7 Зей cerry flag зр ПОР 5р ЕС а Decrease the $ of vectors by one 
12 0174 Р ЕТ Рала) е interrupts 7H ою т ID —[HL).À Save it beck where 15 ыңа fomi 
315 NTS — 3BFE „10006: JR — C,..0000 ;Wei* on interrupt рд Di SF Ш £4 ‘ 
314 AT ёғ ш һа Put Y2 im L =; ne ë Æ ID A,B sGet the ПРАСЕ 
315 FÊ FI POP АҒ “Get АР beck SS HE3 BS СР с “Ts it WAE 
316 01739 P6 00 m XH scheck for any vectors in page 587 O1EA 20 04 JH E,D: ;If not, jump to ADONE 
517 0178 СА COAT JP ТІЛИЕНП os Tf not, go back "RH MES ТВ ID AE ;Ütherwise restore А 
518 ИТЕ DD PS POST fx ‘Otherwise, save IX for later кел ЕТ — *2 1004 1D (ЖІҢҰН:),А;Алйі place the new nusber [n HUMVEC 
519 А mag ме — fO vi ADS: POP Restore IX to it's orignal value 
520 Ma ғ ROFIHD: POS AF (Seve АР 391 Di со: JF ТЕРТ ;Go back 
җә] mS 10750 ІШ АЙТАН) ;Iced A with first entry 
322 0154. BA СР n {Тв 4% the sme as ХІ? 
325 (488 2802 Jt — Z,PTHDi  ;If so, jump to РІНГІ Delete Commen 
324 мт s5 WELL: ІШ Н ;inenenent If ty four 
325 Og Ww 23 ІС тї E 50 SUBTIL Delete 
3% MER 102% ІС IX ; *5 ar 7 ше ID АС Get the MPAGCE 
327 стар Mm 73 Im IX 5 394 OF) 21 1000 ID н, Het the base address 
3 DMEF M ТОР АР “Get АР back 735 OFS 5 MD Ab С 
329 Dig 39 DEC а ;Deerement tne counter 396 om GF ID pÅ „ті it back 
0 mü 20010 JR — SX,WOPTED ;Loop 2357 OS ТЕ ID АЙН)  :Get the f cf vectors 
5s ngs 1а 55 ж МОЕ “Go back if nat found 298 бї PEDO Ф Ин it zero? 
хар ; 99 OFS СА OMI JP  Z,INP?  iIf so, go 
155 OS ШТЕО FIND: Ш 4,0091} Та the next entry ЇЇ? AM orma 3 hv :Ütherwise decrease the $ 
334 noe ЭВ СР В ‘Find oat! 401 ore Тт ID (8,4 şinî pat it back 
335 Digg жн JR хл РЇЇ net, jump to JELL 402 ОР 5 ID 14 $ 
3% Dig WTEC Ш Ээ A,(IX42] ;[сей A with tne next entry 40% Ore 739 iD ас :Lomd MPAGE іп А 
5%? иж Е Р Е ;Is it 127 404 OF BB CP В "Compre to DPAGE 
538 me Ж Pb i WWE ІР not, {шшр to WIL 405 хо cC? xm BP WIER iGo bank if not нше 
49 ОА DEG ED 103) (сай A with the next entry AXE (з Тї I аш без the f beck 
м2 MAA ТП ЄР {бол 14 be!!! AU?! (ӘМ 32 1004 ID (ИМУРС),А;Ава pot іс HOTEL 
341 Mas 20 EO JR EWE If not, jump to well 408 аа” —?D28 DECR: жс п jDecrease IY by four 
зар MAT Fi POP AF ;Otséruípse, don't mead AP any pore 409 O2 Yp 2B TEC IF 4 
м5 ПАН FD ES ИБН IY «Put IT on the stuck ао (ОПЕ FD ZE DEC ТҮ 
544 AAR Et PNP HL Pub the end of the table into HL AM ою: тов DEC ТҮ 4 
549 MAB юв PEE IX ;Put the found address on the stack at2 none — ("3 91 ІР AP 300 back 


Listing 1 continued on page 524 
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Listing 1 continued: m Ora 64 сс 65 QC DB B4N OCH, GONE, OCH 
нп 47? © OA 65 OA DB 64u, DAR. GSE, CAR 
Oeo ба OB Ga ОВ DB 0-6, 0, GAH, CG Seal 5 
са s БА 08 a OA De лү нүү 
6A OA 65 ОА DO OAR, GERE, 
Reset Commend 46 Сәс 5804 68 OC DH НЫ ОАН,бӘН,ОСН 
43 тте MUTE Reset Отты |, 4® OM жоба Hoc || шіт 
” [] 
415 012 37 P дей carry flag | 479 Daa 6С OC 70 CC Da HCH OCH, TCH, CCH 
455 0217 TB TI sEnable interrupis 
ЕЗІН su фл i 
418 pt РЕ {Та à 
519 0218 CA ООС ІР — Z,OXXH If so, КЕЗЕ? Get Character Tnberrupt 
лн СУМ Р DPT 310004, go back w SUBTTL Get Character Interrupt 
481 алс Е GETCER: DI Disable interrupta 
des ТОЛТУР Sw eus — т=з the Flag 
; Carry 
a неке 48 олю ÊD 4D RETI Te 
421 SUBTIL 
422 ONE 58 105 TESTA: ID — DE,OUM) ;üet the base address 
425 0222 ЗА 1004 XD A, IMEC); Table Page 
424 (05 БЕ PUSH AN 
45 0226 E 26 м 5,268 ;Load the Й of vectors 285 SUBTTE Table Page 
426 221 (Bs 486 ORG сюн ;Make room for а ӘЖ tabie 
427 21 0244 10 sand the address af MTS? 48] око сот TABLE: Tw PEG  pPirst free space in РМТ 
428 22 1005 ы (иш); 4B OME 145 ы ғын ;First free Space in PME! 
48 ш н ud u şeve A in E 49 ON 1ТРР DV 0080 ;First free space in РМЕ2 
el м Wait = 1 ores 1 HFB | tw PAGES First free space in РАТ 
= gy z Зей carry Tleg 452 ; Instruction # 
: 4 охе жин {шет of commends + 1 
A 0095 FFE „0002: JH €,..0008 ait on interrupt 49 ones от MAILE: БГ ТРО? ¡Pointer to INPUT 0 
із OB % ID А E Н 45 OKA ова IN Ҹи ;Pointer to Жүр 1 
, tc ою Iw — DIST ‘Pointer to D 
437 (959 FD 523105 In = (MEN),DE Restore display 491 ОКЕ oue ш ста ‘Pointer to СТЕАН 3 
a m зі ом А LEG) а; ав — Ono 122 IW IRA ‘Pointer to DRAW 4 
: BORA | Pointer to WIRK: 
40 0241 — C3 0045 JP SKIP лм go beck 50 бн} ОР о ож ifene to BEL 2 
mn oné оо? IN FSF ;Poirnter to RESET 7 
2e OnB CB IW Teste ;Pointer to TEST B 
Display Teak Pattern SOs ) OG (луға Білсе for RPN 
m SUHTTL Display Test Pattern Жо OFE RY “inlaid ТЫ) 8 86GESCHR таче address of get character 
442 0044 CD 00 РР СО WTEST- ІБ OH,0OH, OFFH OOH ;large squsre ӨШТІ. Memory Allocati 
445 ОЗОН FPF OO PP FF DB ОҒЕН,СОН,ОРҒН,ОРРН сай ORG ы Pies cong data 
44 EEC FP FP CO FP Db ОҒҰН,ОҒЕН,ООН,ОРҰН 59 100 EYO: DS 1 ber of vectors in PAGED 
45 O20 00 FF OO co ПВ — OOH,UPFH,OOR, OOF о 107 MMV: DS 1 ;iamner of vectors іп FAZEI 
46 0254 0000 FF FF 9B Oi, 00H, OPPH, OPPH Diagonale 51 4050 ям: DS + sazber of vectors in РАПЕ2 
447 0258 FP 90 CO РР DB | OPFH, OOH, OH, OFTHE 512 1003 Fs: TS 1 "ћете? vectors in PAGES 
448 Cesc — PO PP 80 00 DB — OROB,OPPR,OROH,OOH —— ;Croemhairs 515 NUMVEC: DS | :Éamber of vectors іп current page 
449 ожа PF B0 OD ED DB «GF, ORG, OCH, OB 514 1005 жи; е 2 ;Pninzer to current page 
450 GH 40404000 ор OKE, AOR, MOH, COO — ;Small tox 515 1027 PAGEO: 18 2554 :Roum for 255 
451 ооа 400000 CO DB 0408, OOH, OCH, COOH 516 1405 РАС: TG 255" Roos for 255 
452 па DO O CO 4 DB 8 QCOH,CCOR, OOH, ONUR 517 1 TFF PAGE?; DG 250 iRoas for 259 vectors-—PAGgE? 
453 A — CO 40 40 40 DB — OH, O40R, 0408 ОСН 38 ТЕРВ PAGES: 18 25 :Roum for 205 vectore—PAGE} 
454 Ог 2 = 20 10 ЖЕ ткы: ете. Легае T 519 SUETTL Macros And Srehols 
455 wm + 24 10 : ; "S ЗЕН 
4% 28 082816 DB ZER OPI PEI 10H л в 520 ALL: ED ІНІ! STTTHAT'S ALL POLES 
457 оп — 2808 2C 08 DB — 2HH,DEH,2CH,CEH 
458 0294 2810210 DB ر‎ Аы 
45 ОВ Wea DB „ОСЕ, 249, Macros An! Symbols 
460 DX DOR са BB — 3,088, 24H, 0Hfi :Загае З 
A61 wg P. OB ы oc UB 348, OH, AE ,.OCRI «cross: 
462 295 ы DOC UB MH, CCB, 30H ,OCH THAI? 
4569 098 Wa wo DB 30H,CCH, 30H, 10R 
АБА с —30 iD ы 10 ПВ FHF, CH, 248, 10H Syabols: 
А65 т — 3C O8 3C 10 UB — 3X,08H, CH, 108 qlarge T 0000 O00 Ол 045 „Око OA 005 ODF 
466 юы 355 1040 tO DB ЗӨН, 108, 40H, 10H SX OF 005 OFS  ..0006 OFT „0007 0158 
467 ONS 006 50 OC UB — GOH,CEH,ECH CCA Сс „ая T OR OMS .охв 0166  .. 01698 — ..000B OTO 
468 (РАС SEC 62 0C BB — 5PH,OCH,62H „OCH oc 0175 .бол 94 — ..DO0E (35 — ADONE УЕ 
465 сер бд 06 64 OC ПВ БАН „СӘН „БАН „ОСН a1 E ALL ТЕР? Mer ОҚ күн о”? TEL OEP 
аа ORB! OB 66 CB UB FR, OER, GEH, OEE DISP OLD Ran 0:2 — FIND mg FIST OEE 


Listing 3 continued оп page 526 


"N 
E 
i T 
; 5 5 
(> з Ж 
: E: 
iig ШИ 
3 = 2245 3 
328468695 : г 5 2% Б> Е 
: $ 4 = ЕРЕ B | 
ЗТ 5 " uU Ж zg $ 
ҮЕ: : > eee T- ZA 
Е с bee kagi M 
SHIT ӘНІНЕ ЕС 
Елі omg таре LAM 
HH ^ 2 * اي‎ BREET ЖЕТТЕН 
a D ж 2 oz 3352 ст, B Ё ит god БР 
ТИТ 3 sig .b ЕЕЕ ЗЕН: 
ў JHP з Ч u"r Wort ВЕ, 4921858 5 # = yd Es 
E E Б EEE AMI Skeet 85 3 sb 
NT ЖЕГІН ТАҒЫ ы с „Гуз И 
2 н. век S AF IEEE IFRS БЕГІН 
a MEN LU UUUUTUTMEEE M SM 


Edix + Wordix has word processing 
features that our competitors are 
still dreaming about . . . 


TIMEX 1000, 25-81 (00) 
О 8- Per] 10 


Interlacas up to 8 м M $390 buys the whole dream. 
byte рогів CUN | 


Edix Editing Features Wordix Formatting Features 
Accepts ТЕК RAM Up to 4 screen windows Auto footnores 
008% Up to (2 file buffers Auto table of contents 
CJ AODA | ‘Top-ta-bortom and Auto hyphenation 
2-channels A/D (0-Б) side-to-side scrolling. Multi-line headers and 
Regular expression footers 
Pon ee scurching and translating Muld-column layout 
| Intrn- and inter-buffer Powerful macros 
ADDA $00 800-227 - 1617 moving and copying Data file access 
CI нер (Clock / Switeh) operator 641 Online help 
т зк to уш tines 16- -bit cuan, (CA, р 3545 Online rutorial 
raog оп z шү operator Call or write for our Requires 128K IBM PC 
ERE M C том: programable Box 1140 brochure, Edik alonc: $195 
ats $70 Ox a 
$5 hendilng crane 2000 Center Streat iem eomm 


Box 154 Louisville, Colorado 80027 304 447-9495 
ГМ Тт of heer pp Teche digg Conmdkari br 


davalopments 
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Listing 3 continued: 90 GDSUBI30:OUTO,C QUITO, B.:OUTO ,8 :QUTO,, A:0UTO,B 
100 EOSUBI30-OUTO,C :OUTO, A:OUTO, B: QUTD, A: DUTO, А 
110 MEXTA,C.E 


100 GOSUB140:0UTD,C:GOSUBIAO: QUTD, A :OUTO,O : QUTO, A :QUTO, 255 120 60710 30 
110 GOSUB130:0UTO, C: GOSUBLAO: QUTO , D: 0UTO, A: DUTO, 255 : QUTD, À 130 IFIMPIO)4128 THEN T30ELSERETURM 
120 MEXT A te) 
130 GOTO 20 
140 IFIMP(O)«128THEM140EL SERE TURN 10 REM HOURGLASS BY BILLY GARRETT 
20 IMPUT"EMTER STEP RATE (1-254)"35 
(3b) 30 UEFINT A 
10 REM SPHERE BY BILLY GARRETT e اا‎ a -— 
20 DEFINT J.I,C,X, Y 
30 DIM X(255),v(255) 60 QUTO,4:0UTÓ, ASONO ,0:00T0, 255-A:DUTO, 255 
40 B«710/113 70 MEXT 
50 C-255/2 BD GOTO 20 
60 INPUT"INPUT NUMBER OF PONITS OW CIRCLE (3-254)5;J MR 
70 IFJ»2540Rj«3 GOTO 50 
80 IHPUT"SCAM OR DRAW ONCE (S OR 0) ":Р 10 REM SOLIDSIN BY BILLY GARRETT 
90 IF P$-'S* 5-5 :6070120 0 MATSEN CYCLE" 30.8 
100 IF P$s"D* 5=4:60T0120 
110 COTOBO 40 IMPUT"DO YOU WISH TO CLEAR THE DISPLAY (717: АФЛҒА-"Ұ"ОЛ0,3 
120 K-B/] 50 FÜR A=1 TO 255 STEP 0 А 
130 FORP-DTOJ :D-M*P :X[P )-C*( COS(D)41] : YU|P)-C*CSIW( DL): MEXTP 60 QUTD, 4 GUT, A:OUTO, 127 .5*( SEM K&M/B)411:0UTO, A:QUTO, O:MEXT 
140 IMPUT"DO YOU WISH TO CLEAR THE DISPLAY [Y)*;A$:IFASs"Y"ONTO,3 70 IMPUT"DO YOU MANT TO TRY AGAIN (Y)".AS:1F A$-"(" THEM 20 ELSE EHD 
150 IF 5-5 THEN 180 
160 FURI-DT0J-1 :DUTO, 4: 0UTO, 128 :OUTO, 128 :QUTO , X 1) :OUTO, € D) : NEXTI (32) 
0 GDTO 1 
180 FORI-DTOJ-1:0UTO, 6: QUTO, 4 :QUTO, 128 : ONT O, 128: QUTO, X [1] : што УСЕ) :WEXTE: 5070180 x e xen) BY BILLY GARRETT 
190 IMPUT "ALL DONE. DO YOU WAHT TO DO IT ACAIM [Y OR M]*; © 356/11 382/255: —— 
200 IFAS="H"END 40 FOR А-0 TO 511 ` 
210 1ЕА$="Ү” GOTO 60 
dex uiid 50 X(A)-C*(SINKew)«8) 
(3c) 70 IMPUT"DO YOU WISH TO CLEAR THE DISPLAY ( Y)", AS: IFAS-" Y "QUTO, 3 
80 INPUT“STEP RATE (1-254)*;5 
үп eee nite - BILLY GARRETT 90 FOR А=0 TO 255 STEP 255/5 
30 BI x(255) 11258) 100 UF Ae5>255 GOTO 120 
40 8=710/113 , 110 OUTD,4 :DUTO, A:OUTO XA) :QUTO, А+5 : QUTD, X ( A5) 
Tu ru 


60 INPUT"CLEAR PAGE (Y)":1$: IFT$-"Y"QUTO,3 

TO INPUT" INPUT HUMBER OF POINTS OM CIRCLES, AND HUMBER OF CIRCLES TO ORAN" ;J,H 
BD IFJ*H»25540TD 70 

90 Н=В/) 

100 FOR (2-61 TO 10 STEP -127,5/М 

110 FORP-DTOJ : D-M*P :X (P) -C2*(COS(D)41 8C1-C2 : T(P )-C2* (STH(D)-1 HCT1-C2 :HEXTP 
120 FORIZOTOJ-1:0UTO,4:0UTO,XC11 :QUTO, Y( 1) :OUTO, X 141}: QUTD , YC E91) : EXTIE 

130 HEXTC2 А А 

150 IFA$-"N"END 


160 IFAS-"Y" GOTO 40 10 REM STICKS BY BILLY GARRETT 

170 GOTO 140 20 ТЕҒІНТ A,S,X 

(34) 30 DIM X(514] 

10 REM BOXES BY BILLY GARRETT E ERO 

20 DEFIMT G,C,À 60 X(A)2127 .S*(SIMLA*M]e1]:NEXT А 

30 FOR 6-64 TO 2 STEP-1 JO PRINT“HERE WE 00111" 

40 FOR С=З Т0 $ 80 FOR 5-6 ТО 256:0UTO,1:00T0,S:00T0, 2 :0UTO , 5-1 : QUITO, 3 
50 FOR àD TO 127 STEP 5 90 FOR A0 TO 255 STEP 255/5 

50 8-255-А 100 ЇР Ағ5 > 255 THEM 0=510-(А+5) ELSE [-A*S 

70 GDSUB130:0UTO, C:QUTO, A:DUTO, A :OUTO, BZ OUT O, A 110 DUTO,4:QUTO, XC AY: OUTO, X (512-A]) :QUTO, Q: QUTD, KL ACS) 


80 GÜSUBI30:0NTO,C:0UTD, B: DLTO A :OUTO, B-OUT OE 120 MEXT А,5 


(11a) 


(11b) 


| 


Jj / FFP 
WY 


| yi hy 
i 1111 i 


қ Y 


М 


не: 


Photo 11: Examples оў the elementary images that can be produced by Microvec. Each 
of these images was produced by a corresponding program in listing 3: photo 11a is a 
drawing produced by GRID, a BASIC program for the TRS-80 (see listing За); photo 
11b was drawn by a program called SPHERE (listing 3b); photo 11с is the product of 
COCENTER (listing 3c); photo 11d is an image created by BOXES (listing 3d); photos 
11e. 11f, and 11g were produced by HOURGLASS (listing 3e), SOLIDSIN (listing 3f), 


and SSINE (listing 3g), respectively. 


Text continued from page 520: 


that, adjust R18 and R26 to about 8.5 
КО. Finally, adjust R10 to about 9 КО. 
Now, plug in the ICs, plug your 
board in, and hook the outputs up to 
your scope. Set the x and y channels 
of the scope to about 0,5 V/cm. Final- 
ly, turn on the power. If everything is 


working properly, you should be able 
to see the board trying to display a 
few vectors on the screen, Eventually, 
these will look like the image in photo 
8. If nothing happens, or you are hav- 
ing problems, go on to the next sec- 
tion, concerning Murphy's Law. 


Once you obtain some kind of dis- 
play, adjust the gain and zero con- 
trols of each channel until you get an 
output signal roughly +1 V centered 
about ground (see photo 10). Then, 
adjust the vector controller's slope 
controls until you see the diagonals 
intersect the middle. Next, vary the 
endpoint adjustment until the ends of 
the boxes just touch, You will have to 
play with the slope and endpoint ad- 
justments for a while until the display 
looks right. Once you get your dis- 
play looking like photo 8, you are 
almost finished. Next, increase the 
gain of each channel unti] the display 
begins to come apart. Then, back the 
gain down just a bit and adjust your 
oscilloscope so that the display filis 
the screen and the brightness is to 
your liking. If you get this far, you 
are doing very well. 

Next, verify that all the commands 
work as described. A good check of 
the circuit board would be to run 
some of the programs in the later sec- 
tion of examples. 


What to Do if Murphy's 
Law Is Enforced 

You probably know the old saying, 
"If anything can go wrong, it will." 
This project will certainly be no ex- 
ception. Refer to photos 4, 5, 6, and 7 
if you are having problems. Read 
over the circuit description and make 
sure that the proper signals are at the 
given pins. For example: 
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Photo 12: Using special features of the oscilloscope to alter images. Here, an image is shown normally (photo 12a) and with four- 
fold, sixteenfald, and hundredfold magnification (photos 12b, 12c, and 12d, respectively). 


elf you are able to get а test pattern 

but it will not respond to commands, 
check to see that the data word is be- 
ing strobed into the PIO when your 
processor does an 1/O operation. 

elf you suspect that the Z80 is run- 
ning the wrong code, see if the NMI 
request pin is being pulsed as shown 
in photo 4. 

elf the memory sections are not 
hooked up properly, you will not be 
getting the four short pulses on pin 15 
of IC18, as is shown in photo 5, 

elf the NMI pin of the Z80 does not 
remain high during and shortly after 
reset, the processor will almost cer- 
tainly begin executing at the wrong 
address. Since R7 pulis the NMI line 
high during reset, make sure it is in- 
stalled. 


A Few Examples 

Although the commands are fairly 
simple to understand, I have devel- 
oped some examples that are both in- 
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structive and entertaining. Listing 2 is 
a TRS-80 Level II BASIC program 
called LCIRCLE that was used to 
draw the images in photo 2. The pro- 
grams in listing 3 were used to create 
the corresponding images in photo 11 
(e.g., listing 3b produced photo 11b, 
listing 3с produced photo 11с, and so 
on). The program STICKS, in listing 
4, is the one that drew photo 3. 
The two parts of photo 1 are freehand 
“doodles” done with a program called 
SKETCH (not listed in this article), 
Photos 12a through 12d show an 
interesting feature of the vector- 
graphics display. By simply increas- 
ing the gain on the oscilloscope, you 
can magnify the frame. The first 
photo is at the normal setting; the sec- 
ond is magnified by 4; the third is 
magnified by 16; and the last is 
magnified by 100 times. Notice that 
the little circle that was inside the 
larger circle is blown up so that it is 
larger than the original circle. All this 


magnification was accomplished sim- 
ply by varying the gain on the oscillo- 
scope. 

If you want to try animating a 
complicated scene, rather than trying 
to redraw each frame: first, put the 
same background in two different 
memory pages; then, by displaying 
one page while updating the next, 
you can swap the displayed pages 
back and forth to achieve the ap- 
pearance of rapid motion. Your best 
teacher, though, will be experience. 


Conclusion 

This board is an exciting peripheral 
device for any computer. The first 
time you see these displays produced 
by your computer, you will not 
believe how sharp and detailed they 
are. Many creative uses for this 
display will be possible. I welcome 
suggestions or comments, but please 
enclose a SASE if you want a reply. 
Happy drawing!m 


Apple 

Accounting Plus II, a com- 
plete general-purpose ac- 
counting system. This system 
includes general ledger, ac- 
counts payable and receiv- 
able, inventory control, sales- 
order entry, purchase-order 
entry, payroll, point-of-sale 
accounting, and system utility 
programs. For the Apple II 
and Ц Plus; floppy disk, 
$1250. Systems Plus Inc., 1120 
San Antonio Rd., Раір Alto, 
CA 94303. 

АНЫ, а who-dun-it detec- 
tive game. You become the 
detective as you try to dis- 
cover which of the five sus- 
pects is the murderer. The 
game has six levels of playing 
difficulty. For the Apple II; 
floppy disk, $14.95. Hayden 
Book Co., 50 Essex St. 
Rochelle Park, NJ 07662. 

Basic Guitar 1, a system 
that teaches beginning guitar- 
ists chords and songs. This 
two-disk set uses sound and 
graphics to explain how to 
tune a guitar, read chord dia- 
grams, and learn and practice 
chords. It plays songs and dis- 
plays chords on the screen. 
For the Apple Il and If Plus; 
fleppy disk, $49.95. Digital 
Concept Systems inc., Suite 
201, 4826 Bucknell, San An- 
tonio, TX 78249. 

Bumble Games, a set of six 
number games for children 
ages 4 to 10, It introduces 
charts, graphs, and maps. For 
the Apple II; floppy disk, $60. 
The Learning Co., 4370 Alpin 
Rd., Portola Valley, CA 
94025. 

Bumble Plot, a package of 
five games that uses positive 
and negative numbers to help 
children understand charts, 
graphs, and how to use com- 
puter graphics. For children 
ages 8 to 13. For the Apple II; 
floppy disk, $60. The Learn- 
ing Co. (see above address). 

Children's Carrousel, a set 
of nine games for children be- 
tween the ages of 2 and 6. 


Software Received 


Subjects covered include letter 
recognition, number count- 
ing, and color matching. For 
the Apple I Plus; floppy disk, 
$19.95. Dynacomp Inc.. 1427 
Monroe Ave., Rochester, NY 
14618. 

Crisis Mountain, you must 
defuse nuclear bombs before 
they explode and cause a vol- 
cano to erupt. This arcade- 
type game uses high-resolu- 
Боп graphics and game pad- 
dies for lively action, Far the 
Apple П and II Plus; floppy 
disk, $34.95. Synergistic Soft- 
ware, Suite 201, 830 North 
Riverside Dr., Renton, WA 
98055, 

Digital Filter Design, а 
menu-oriented and prompt- 
driven program for interactive 
design and analysis of digital 
filters. For the Apple II and II 
Plus; Hoppy disk, $350, Para- 
metrics Іпс., 1129 West Oak, 
Fort Collins, CO 80521. 

The Executive Secretary, a 
professional word-processing 
system that implements all 
standard word-processing 
functions. This system in- 
cludes an integrated card-file 
feature and a menu-driven 
electronic-mail feature when it 
is used with a Hayes Micro- 
modem. Рог the Apple 1: 
floppy disk, $250. SOF/SYS 
Inc., 4305 Upton Ave, S, Min- 
neapolis, MN 55410. 

The Executive Speller, a 
spelling-correction system, 
The dictionary file can hold 
up to 25,000 words, and you 
can add your own dictionary 
entries. For the Apple II; flop- 
py disk, $75. SOF/SYS Inc. 
(see address above). 

Game Animation Package, 
a graphics-utility program 
that allows you to create 
multicolored shapes and 
tables of high-resolution 
screen displays for your own 
games. For the Apple Ш and II 
Plus; floppy disk, $49.95. 
Synergistic Software (see ad- 
dress above), 

Gertrude's Puzzles, a puzzle 


game that uses different 
shapes and colors to help 
children develop reasoning 
skills. For children ages 7 and 
up, For the Apple II; floppy 
disk, $75, The Learning Co. 
(see above address). 

Gertrude's Secrets, a pro- 
gram that teaches shape and 
color relationships to children 
while they play games. For 
children ages 4 ta 9. For the 
Apple И; floppy disk, $75. 
The Learning Co. (see above 
address). 

Global Program Line Edi- 
tor, a sophisticated BASIC 
program editor with global 
edit, search, and replace. Pro- 
gramming aids сап be con- 
figured for the most conve- 
nient use. For the Apple II and 
I] Plus: floppy disk, $64.95. 
Synergistic Software (see ad- 
dress above). 

Gold Rush, an arcade-type 
game, You've staked your 
claim, but now you must pro- 
tect it against claim jumpers, 
attacking Indians, and wild 
animals. if vou succeed, 
wealth and success are yours. 
For the Apple JI and 1] Plus; 
floppy disk, $34.95, Sentient 
Software, POB 4929, Aspen, 
CO 81612. 

Job Cost II, an expense- ahd 
materíals-accounting system. 
This program allows you to 
keep track of up to 350 items, 
with 35 major categories and 
10 subcategories, all user- 
definable. For the Apple II 
Plus; floppy disk, $39. Garbo 
Software, 211 West Fiesta 425, 
Carlsbad, NM 88220. 

Juggles Rainbow, a set of 
six programs for children who 
want to use a computer before 
they can read. For children 
ages 3 to б, For the Apple Il; 
floppy disk, $45. The Learn- 
ing Co, (see above address), 

Linear System Analysis, a 
software tool for the design of 
frequency and timing circuits, 
For the Apple II and П Plus; 
floppy disk, $350, Pararnetrics 
Inc. (see address above). 


Magic Spells, a program to 
help chlidren develop spelling 
skills. For children ages 4 and 
up. For the Apple II Plus: 
floppy disk, $45. Apple Com- 
puter Inc., 20525 Mariani 
Ave., Cupertino, CA 95014. 

Moptown, a program that 
helps children learn logic and 
language concepts, For 
children ages 4 and up. For 
the Apple II Plus; floppy disk, 
$50. Apple Computer Inc, (see 
address above). 

The Personal Secretary, a 
word-processing system. This 
package includes a lowercase 
ROM chip and a shift-key 
adapter. For the Apple Il; 
floppy disk, 599.95. SOF/SYS 
(see address above). 

The Programmer, a pro- 
gram generator. When you 
enter specifications for a par- 
ticular applicatlon, this pro- 
gram will write the Applesoft 
BASIC coding for you. The 
user manual is written in a 
tutorial style. For the Apple II; 
floppy disk, $199. Advanced 
Operating Systems, Suite 792, 
450 St. John Rd., Michigan 
City, IN 46360. 

Quadrant 6112, an arcade- 
type game. For the Apple П 
and П Plus; floppy disk, 
$34.95. Sensible Software 
Inc., Department С, 6619 
Perham Dr., West Bloom- 
field, М1 48033. 

Rocky's Boots, a player 
builds animated logic ma- 
chines to score points and gain 
an understanding of logic 
skills, For children ages 7 and 
up. For the Apple П; floppy 
disk, $75. The Learning Co. 
(see above address), 

Tharolian Tunnels, an ar- 
cade-type game that depicts 
an underworld universe war. 
For the Apple II and Щ; Яар- 
py disk, $29.95, The Software 
Farm, 3901 South Elkhart St., 
Aurora, CO 80014. 

U-Boat Command, а strate- 
gic action war game. You 
command a German U-boat 
attempting to sink Allied ships 


November 1982 © BYTE Publications Inc 529 


BW m5 


while avoiding a similar fate. 
For the Apple П and II Plus; 
floppy disk, 829,95, Synergis- 
tic Software (see address 
above), 


Atari 

Cactus League Baseball, a 
two-player baseball game 
where one player controls the 
pitching, hitting, and fielding 
of the New York Yankees and 
the other player controls the 
Milwaukee Brewers. For the 
Atari 400 and 800; Acppy 
disk, $19.95. Dynacomp Inc., 
1427 Monrce Ave., Roches- 
ter, NY 14618. 

Cyborg, an arcade-type 
game. To survive the gaming 
grids, you must battle and 
destroy the fines! fighting 
machines ever developed, 
Half human and half machine, 
your cyborgs must fight a 
wide variety of killer robots, 
For the Atari 400 and 800; 
floppy disk and cassette, 
$29.95. Med Systems Soft- 
ware, POB 3558, Chapel Hill, 
NC 27514. 

Nautilus, an arcade-type 
game, This one- or two-player 
game pits a nuclear submarine 
against an antisubmarine de- 
stroyer, A split screen allows 
both players to simultaneous- 
ly play the game. For the 
Atari 400 and 800: cassette, 
$29.95. Synapse Software, 
820 Coventry Rd., Kensing- 
ton, CA 94707, 

Rollerball, a Futuristic com- 
bat game for two players. 
Stralegy and brute force are 
the main tactics. For the Atari 
400 and 800; floppy disk and 
cassette, $21.95 and $17.95, 
respectively. Dynacomp Inc. 
(see address above). 

Teachers Aid, a math drill 
program. 1t has subtraction, 
division, addition, and multi- 
plication exercises and five 
levels of difficulty. For the 
Atari 400 and 800; floppy disk 
and cassette, $17.95 and 
$13.95, respectively. Dyna- 
comp Inc. (see address 
above). 


CP/M 

Citation, a database-man- 
agement program designed to 
allow quick access to con- 
stantly used information. 
Data fields may be up to 680 
characters long with up to Five 
keywords per entry, For 
CP/M-based systems; 514- 
and &inch floppy-disk for- 
mats, $250. Eagle Enterprises, 
2375 Bush St., San Francisco, 
CA 94115. 

CPUTIL System, a set of 
programs that allows users 
with large disk-storage needs 
to more efficiently manage 
their files. For CP/M-based 
systems: floppy disk, $49.95. 
Earth Science Associates, 
10218 Cantertrot, Humble, 
TX 77338. 

Directory-Sort Utility Ver- 
sion 3.7, a directory utility 
program for CP/M. It allows 
you to modify a directory for 
display in any format you 
choose and displays informa- 
tion on the disk memory 
available and organization of 
files. For CP/M; floppy disk, 
$31.95 (Aus., plus $10 post- 
age). Software Source Ltd., 
POB 364, Edgecliff, New 
South Wales 2027, Australia, 

ҒМ5-80, a general-purpose 
data-management system 
composed of an integrated set 
of programs that can be con- 
figured for a custom database. 
For CP/M-based systems; 
floppy disk, $995. Systems 
Plus Jnc., 1120 San Antonio 
Rd., Palo Alto, CA 94303. 

Help, Com, а computer- 
aided instruction program 
useful for storing and retriev- 
ing information about CP/M 
applications programs. You 
can create your own ondine 
instructions for your par- 
ticular application. For 
CP/M-based systems; floppy 
disk, £95. Designs Systems 
Inc., POB 12243, St. Louis, 
MO 63157. 

The Introl-C Compiler, a 
compiler for the C language 
that produces fast object-code 
programming. For CP/M- 
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based systems; floppy disk, 
$425. Intro] Corp., 647 West 
Virginia St., Milwaukee, WI 
53204. 

Palantir Word Processing, a 
sophisticated word-processing 
system. This second-genera- 
tion software performs all 
standard word-processing 
functions, including footers, 
headers, underlining, bold- 
face, and overstrikes. For 
CP/M-based systems; Hoppy 
disk, $425. Designer Soft- 
ware, Suite 718, 3400 Mon- 
trose Blvd., Houston, TX 
77006. 

QSort, à coupon-manage- 
ment program, This program 
will store and sort information 
on up to 1600 store coupons. 
lt can prepare a list of appro- 
priate coupons compatible 
with your shopping list, For 
CP/M-based systems; floppy 
disk, $39.95. BV Engineering, 
FOB 3351, Riverside, CA 
92519. 

Stiff Upper LISP, an im- 
plementation of the LISP Pro- 
gramming language. Designed 
for compactness, this version 
retains many of the features 
that allow experimentation in 
artificial intelligence, For 
CP/M; floppy disk, $165. 
Lifeboat Associates, 1651 
Third Ave., New York, NY 
10028. 

The Wedge, an electronic 
spreadsheet program, This 
package includes installation, 
operation, and applications 
manuals. For CP/M-based 
systems: floppy disk, £295. 
Systems Plus Inc. (see address 
above}. 


IBM Personal Computer 
Math Drills, an educational 
math-drill package, Requires 
an 80-column monitor. For 
(he IBM Personal Computer: 
floppy disk, $25. Starware, 
Suite 800, 1701 К Se, NW, 
Washington, DC 20006. 
Quikcalc Real Estate Inves- 
tor, a real-estate/financial- 


analysis package, This pack- 


age includes a template for use 
with Visicalc or Supercalc. For 
the IBM Personal Computer; 
floppy disk, $129.95. Simple 
Soft Inc., Suite 101, 480 Eagle 
Dr., Elk Grove, IL 60007. 

Stocks and Bonds, a stock- 
market simulation game. Up 
to six players can compete to 
see who can accumulate the 
greatest wealth in the 10 
simulated years of play, For 
the ІВМ Personal Computer; 
floppy disk, $25. Avalon-Hill 
Game Co., 4517 Harford Rå., 
Baltimore, MD 21214. 

The Thinker, an electronic 
spreadsheet program. For the 
IBM Personal Computer; flop- 
py disk, $49. Texasaft, 1028 
North Madison Ave., Dallas, 
TX 75208, 

Trilogy, three games of the 
middle earth. Loosely based 
on the Tolkien novels, these 
games present you with chal- 
lenges in your quest to be- 
come a wizard. For the IBM 
Personal Computer; floppy 
disk, $35. Texasoft (see ad- 
dress above). 


9YM-1 

Medifile, a family-account- 
ing program for medical and 
dental expenses. For the 
SYM-1; cassette, $30. Lewis 
Davis, POB 1207, Chico, CA 
95927. 

Monifile, а financial-rec- 
ords program for family-bud- 
get control. For the SYM-1; 
cassette, 945, Lewis Davis 
{see above address). 


Texas Instruments 

Aeronaut, a simulation of 
hot-air ballooning. The bal- 
loon responds to your con- 
trol according to the laws of 
physics. For the TI-99/4A; 
cassette, $21.95. Simulsoft, 
POB 3494, Scottsdale, AZ 
85257. 

The Dungeon, an adven- 
ture-type game where you try 
to find your way out of a 
maze with as much gold as 
possible. For the ТІ-99/4А; 
cassette, $6, Frank Elsesser, 


1307 Douglas Dr,, Sterling, 
IL 61081. 


TRS-80 

AUK's Computer Filing 
System, a simple menu- 
driven database-managetnent 
system that allows you to 
save, recall, update, and 
printout information. For the 
TRS-80 Models І and ЇЇЇ; 
floppy disk, $69.95. АПК», 
4605 Bollenbacher Ave., Sac- 
ramento, CA 95838. 

BASIC Aid, an enhance- 
ment to BASIC and Extended 
BASIC. This utility features 
automatic line numbering 
and single-key entry of most 
BASIC commands. For the 
TRS-80 Color Computer; 
ROM pack, $35.95. Eigen 
Systems, POB 10234, Austin, 
TX 78766, 

Galax Attax, an arcade- 
type action game where 
aliens swoop down on ships 
dropping bombs. For the 
TRS-80 Color Computer; 
cassette, $21.95. Spectral 
Associates, 141 Harvard 
Ave., Tacoma, WA 98466., 

Offenders, an arcade-type 
game. For the TR5-80 Color 
Computer; floppy disk and 
cassette, $34.95 and $29.95, 
respectively. American Small 


Business Computers, 118 
South Mill St., Pryor, OK 
74361. 

QSort, a coupon-manage- 
ment program that keeps 
track of 1200 store coupons 
(see full description under 
CP/M). For TRS-80 Models 1 
and Ш; floppy disk, £39.95. 
BV Engineering, POB 3351, 
Riverside, CA 92519. 

3-D Ghost Mania, an 
arcade-type game where you 
are given the perspective of a 
pacman in a maze. For the 
TRS-80 Models 1 and ПІ; 
floppy disk and cassette, 
$29.95. Computer Price ln- 
Чех Inc., РОВ 35, West Jor- 
dan, UT 84084. 

War Boats, a battleship- 
type naval strategy game. For 
the TRS-80 Models I and III; 
cassette, $4.99. Computer 
Heroes, 1961 Dunn Rd., East 
Liverpool, OH 43920. 

ZBASIC 2.2, an interactive 
BASIC compiler that com- 
piles BASIC coding into 
machine-language. It sup- 
ports random-access files, 
PRINT USING statements, 
and high-precision math- 
ematics routines. For the 
TRS-80 Models 1 and lil; 
floppy disk and cassette, 
$89.95 and $79, respectively, 


Simutek Computer Products 
Inc., 4897 East Speedway 
Біуа., Tucson, AZ B5712. 


ZXBO/B1 

Las Vegas Games Package, 
blackjack and slot-machine 
game programs. For the Sin- 
clair ZX81; BASIC listing, $1, 
Florida Creations, POB 16422, 
Jacksonville, FL 32216. 

Starcruiser, a Star Trek- 
type game. This game takes 
place in a cube of space 100 
units on a side, The object is 
to destroy three enemy ships 
while maneuvering your ship 
through the cube. For the 
ZX81; cassette, $7.95. Barry 
Hoggard, POB 161, Para- 
gould, AR 72450. 


Other 

The Puzzle of the Tacoma 
Narrows Bridge Collapse, an 
interactive videodisc pro- 
gram used to teach physics 
students the principles of 
wave motions, For the Pio- 
neer PR-7820 and УР-1000 
videodisc players; $125. John 
Wiley & Sons Inec., 605 Third 
Ave., New York, NY 10158. 

Type Right, a typing tutor 
program for 40- or 80-column 
computers. For the Commo- 
dore PET 4016, floppy disk 
and cassette, $29.95; and the 
CBM 8032, floppy disk, 
$39.95, Barron Enterprises, 
714 Willow Glen Rd., Santa 
Barbara, СА 93105.8 


This is a list of software packages that have been received by 


BYTE Publications during the past month. The list is correct to the 
best of our knowledge. but it is not meant to be a fuil description 
of the product or the Forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefuiness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. Ali software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a 
set period of time. Companies sending software packages should 
be sure to include the list price ofthe packages and [where appro- 
priate) the alternate forms in which they are avallabie. 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 


THE MICRO WORKS COLOR FORTH 
Calor Forth is easier 10 learn Than assembly language. executes in less lune Han 
Basic and 15 tasler to program in (һал Basic Rompack comes with 112-page 
(manual containing glossary of syslem-specil, words. full standard FIG glossary 
and complete source A fascinating language designed for the Color Computer! 
Prea: $109.95 


SDS-80C SOFTWARE DEVELOPMENT SYSTEM 
5005-80С |5 a Rompack containing з complete editor. assembler ang monitor fT 
algws the user ly wele assemble and debug assembly language programs with 
па relnading, object patching ог other hassles Supports full 6809 instruciion set 
Pree: $89.95 


MACRO-BOc DISK BASED EDITOR/ASSEMBLER 
This 15 a powertu! macio assembler screen oriented editor and machine language 
monitor If features locat labels, conditional assembly printer formatting and crass 
reference lislings Assemble mupe fies Program comes on Radio Shack 
compatible disk vaih exlensve сосителіаіюп Price: 598.95 


MICROTEXT COMMUNICATIONS 
Make your computer ат Intelligent printing (erntinat with glline storage!’ Use 
Microtext for fimesharing Interactions. pruning whal 15 recarvert as il i5 received 
and saving text to casselte. and nore" Price: 559.95 


80C DISASSEMBLER 


Rons on the Cole Computer and generates your own Source isting of the Base 
nfgrpreter RUM — Oocumentanon mctudes useful ROM eniry points. complete 
memory map 1/0 hardware details and more CGassetle requires 16K system 
Price: $49.95 


GAMES. Star Blaster ж Pac Altaca ж Berserk ж Cave Hunter Ж аге ж Astro Blas! + Starship Chameleon ж 


PIBOC PARALLEL PRINTER INTERFACE 
Use а patallel printer with your Сою Computer! Seral-Parallel convertar plugs min 
(he senal por and allows use of Denlrenics-compalible printers You supply Ihe 
printer cable Pree: $69.95 


Adventure Black Sanctum ж Adventure Calixto island w 
California Residents add b% Tax 
Master Charge/Visa and 


MAN IG COD Accepted 


W/O 56° PO. BOX 1110 DEL MAR, CA 92014 714-942-2400 


Also Available: Machine Language Молко Books Memory Upgrade Kits 
Pns and Services Са! ar wote lor more intermation 
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Ask BYTE Е 


Battery Power 
far Apples 


Dear Steve, 

1 live in a rural area with- 
out AC power, I would like 
to run my Apple [I Plus com- 
puter and disk drive from a 
12-volt marine battery. 
Do you have a schematic for 
a power supply that would 
allow this? 

Paul Walkins 
Bastrop, TX 


Power supplies for com- 
puters using 4116-іуре dy- 
namic RAMs (random-access 
read/write memories) must 
be carefully designed to 
assure proper sequencing of 
voltages during turn-on and 
turn-off. A better way is to 
just use the present power 


supply in the Apple. 1 would | 


recommend that you use a 


12-volt DC to 120-volt AC | 


inverter (instead of trying to 
bypass the Apple's power 
supply), You will find that 
there are a number of 
devices on the market that 
will let you run your Apple 1 
from a rechargeable battery. 
Radio Shack sells one (part 
number 22-130) for $99.95. It 
can handle 300 watts of 
power, which is more than 
enough for the Apple Il and a 
monitor... . Steve 


PC Info Source 


Dear Steve, 

What do you know about 
the TRS-80 Pocket Computer 
or the Sharp PC-12117 I'd like 
to use one to contro! lights 
around my house. 
jeffrey Woodhead 
Davis, CA 


The Pocket Computer 
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Conducted by Steve Clarcla 


Newsletter (35 Old State Rd., 
Oxford, CT 06483) has up-ta- 
the-minute information on 
pocket computers stich as the 
Radio Shack TRS-80 PC and 
the Sharp PC-1211. Н con- 
lains operating tips, рғо- 
grams, and product and 
equipment reviews. It should 
give you the information that 
you need, 

For a general description of 
the pocket computers, see 
"The Panasonic and Quasar 
Hand-Held Computers” by 
Williams and Meyer (January 
1981 BYTE, page 34) and 
"Introducing the TRS-B0 
Pocket Computer" (Micro- 
computing, February 1981, 
page 162)... . Steve 


Computer Burnout 


Dear Steve, 

I'm curious about the 
possible wearing out of a 
computer. | have heard that 
it may be better to leave the 
computer an all the time than 
to turn it off, because the 
shock of applying power can 
wear out semiconductors. 
Edward M. Roberts 
Glen Head, NY 


The enemies of solid-state 
electronic circuits are heat 
and transients. Leaving a 
computer on for an extended 
period will cause no harm if it 
is properly ventilated because 
components reach a steady- 
state operating temperature, 
If components are not hot to 
the touch, the heat dissipa- 
tion is probably adequate and 
no damage should result. 

On the other hand, if the 
power lines to which the 
computer is connected are 
subject to large transients 
(e.g.. with switching induc- 
tive loads), there is à greuter 


risk of component damage if 
the computer is in operation. 
In a properly designed power 
supply, the transients gener- 
ated by on or off switching 
are not harmful to operation. 

In summary, there is really 
no middle road for computer 
durability. Use the computer 
as required and do not worry 
about component wear-out. 
... Steve 


Lifelines and 
Lifeboats for CP/M 
Fans 


Dear Steve, 

І have heard about a CP/M 
users group in New York 
City, Do you have any 
details? 

Siegfried Seiffert 
Monmouth Beach, М) 


To contact the CP/M users 
group in New York City, 
write to CP/MUG, ан: 
Marcia Coltun, 1651 Third 
Ave., New York, NY 10028. 
CP/MUG is operated as an 
adjunct of Lifeboat Associ- 
ates, an international dis- 
tributor of commercial soft- 
ware. Lifeboat operates the 
group with the assistance of 
CACHE (Chicago Area Com- 
puter Hobbyist Exchange). 
CACHE edits and catalogs 
public-domain software and 
compiles each volume (85 
disks, sa far), while 
CP/MUG collects, produces, 
and distributes the software. 

if you are interested in 
learning what specific soft- 
ware is available through 
these groups, you can pur- 
chase a printed CP/MUG 
library catalog for $6 from 
Lifeline Publishing Corp., 
1651 Third Ave., New York, 
NY 10028, (212) 722-1700. 

Also, Lifeline produces a 
monthly 20-page newsletter 


that provides information 
about Lifeboat and CP/MUG 
software. Subscriptions are 
$18 per year... . Steve 


Boggled by 
Cassette Tapes 


Dear Steve, 

We've developed some spe- 
cialized applications pro- 
grams on yacht design for 
TRS-80, Apple II, and 
T[-99/4 romputers. They 
work best with a disk, but 
we've found that many 
potential customers don't 
have disk drives. Therefore, 
we've included cassette 1/O 
routines and attempted to 
distribute the programs on 
cassette, 

We are now experiencing 
the legendary lack of reliabili- 
ty of cassette data storage, as 
well as a lack of portability. 
On a 14K-byte program, it 
has taken us 5 to 10 tries ta 
get a copy that our computer 
will read back, and then the 
odds are less than half that 
the customer will be able to 
read it. We've tried five dif- 
ferent cassette recorders 
(including two CTR-80A s, 
which Radio Shack sells for 
this purpose) and several 
brands of cassettes, head 
demagnetizers, cleaners, etc., 
etc. Honestly, if cassette 
storage is as bad to everyone 
else as it has been to us, I 
don't see why manufacturers 
bother documenting it in the 
manuals. 

Da you have any sugges- 
tions? Are there higher- 
quality recorders available, 
or any modifications that 
might be made to a standard 
cassette recorder? {s there any 
chance of improving the sig- 
nal between the recorder and 
computer? How does any- 
body make tapes for program 


distribution? Туе had no 
trouble reading in programs 
that | bought on cassette. 
John 5. Letcher Jr. 

Letcher Offshore Design 
Southwest Harbor, ME 


The high-frequency re- 
sponse of many cassette 
recorders leaves a lot to be 
desired. You will have much 
more success with cassette 
data storage if you use a high- 
quality (S100-range) recorder 
with a tone control, Pana- 
sonic and Sony make such 
models, and some even fea- 
ture a speed adjustment. 

Cassette tapes differ 
murkedly (you get what you 
pay for). Tapes with drop- 
outs are perfectly satisfactory 
for audio use because it's dif- 
ficult for the eur to pick up a 
gap of several milliseconds on 
a recording. For the com- 
puter, that dropout means 
the loss of several bytes of 
data. Generally, the high- 
quality audio tapes will 
work. | have had consistently 
good luck with Maxell UD-60 
tapes where others were 
somewhat sporadic. Once 
you find a tape that works. 
stick with it. 

Don't use tapes longer than 
6D minutes (1.е., 30 minutes 
per side), The longer tapes 
are thinner and are more sub- 
ject to stretching, bleed- 
through, and breakage. 
Before recording, wind the 
tape from one end to the 
other and back to ensure that 
it is uniformly wound and 
will have equal tension on it. 

A disk can't be beat for 
speed and accuracy, but if 
you follow my recommenda- 
tions, you may even like 
using cassette tapes. . . . Steve 


Low-Cost 
EPROM Eraser 


Dear Steve, 
Several years ago, some 
magazine published a design 


for a device that erased 
EPROMs (erasable program- 
mable read-only memories); 
it used a lamp fram an elec- 
tric clothes dryer. | was able 
to obtain only one bulb be- 
fore they became obsolete, 
and it was defective. Do you 
know of any source for an in- 
expensive EPROM eraser? 
Also, do you know any 
company that can provide a 
usable DOS (disk operating 
system) for computers based 
on the 6502 microprocessor? 
I've got a growing KIM-based 
S-100 system to which I'm 
adding an 8-inch drive, so I'm 
beginning to think about 
operating systems, 1 can write 
a make-do DOS, but if CP/M 
were available (or Unix 
or... J, Га probably be bet- 
ter off, 
Myron Calhaun 
Manhattan, K5 


A very effective EPROM 
eraser can be made with a GE 
(General Electric) G4T4/1 
germicidal lamp and a GE 
89435 ballast. The total cost 
for the eraser is under $25 at 
current prices, and both com- 
ponents are available from 
any electrical supply house. 

A unit using these compa- 
nents was described in the 
March 1978 issue of Micro- 
computing (see "Faster Erase 
Times," by Mike L. Simon, 
page 90). 

Percom Data Company 
makes an impressive DOS for 
the KIM. It has patches for 
Microsoft BASIC, ТЕС65 
text editor, and the Microade 
Assembler. It supports up to 
four 5!A-inch disk drives, has 
the operating system in ROM 
(read-only memory), and in- 
cludes full source listings for 
all patches. It currently costs 
5600. Further information 
can be obtained from Percom 
Data Co., 211 North Kirby 
5t., Garland, TX 75042, (214) 
272-3421. , , . Steve 


PET ROMs 
Switchable 


Dear Steve, 

| would like ту Commo- 
dore PET computer te dis- 
play Greek characters instead 
of English characters, Can [ 
switch the ROM (read-only 
memory) character generator 
with one programmed for 
Greek characters? Where 
could I find such a character 
generator? ls there a way to 
make my Epson MX-80 
printer print Greek char- 
acters? 
Frederick N. Harris 
American Embassy 
APO, NY 


Within the last year, I've 
seen hoo programmable char- 
acter generators for the PET 
advertised. One is made by 
Integrated Computer Tech- 
nologies and is available from 
Micro Mini Computer 
World, 74 Robinwood Ave., 
Columbus, OH 43213. It's 
called the ICT Programmable 
Character Generator. It 
allows you to reprogram any 
of the РЕТ» 256 standard 
screen characters and would 
certainly allow the use of 
Greek characters. The other 
unit is manufactured by Sys- 
tenis Formulate Corp.. 39 
Town and Country Village, 


Palo Alto, CA 94301. It will 
allow up to 64 programmable 
characters. 

Another device, known as 
a Soft ROM, consists of a cir- 
cuit board that plugs into the 
PET's character-generater 
ROM socket to provide 4K 
bytes of programmable mem- 
ory; an alternate character set 
may then be loaded into this. 
This card is available from 
Canadian Micro Distributors 
Ltd., 365 Main St., Milton, 
Ontario LIT 1Р7, Canada. It 
sells for $129. 

In November 1980, a com- 
pany known as Kobetek Sys- 
tems Limited (R.R. #1 Wolf- 
ville, Nova Scotia, BOP 1X0, 
Canada, (902) 542-9100) ad- 
verlised a foreign-language 
ROM for the PET from West 
River Electronics. You may 
see if they still carry it, but Î 
have not seen any advertise- 
ments recently. 

The Epson MX-80 has an 
option known as Graftrax, it 
is a set of three ROMs that 
plug into the main circuit 
board inside the printer to 
give it high-resalution graph- 
ics capability. With this pack- 
age, you should be able to 
print any character set that 
you can put on the screen. 
The Graftrax option lists for 
$100 and is available from 
any large computer store. 
... Steve 


In “Ask BYTE,” Steve Ciarcia answers questions on any area of 
microcomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 


problem? Send your inquiry to: 


Ask BYTE 
do Steve Ciarcia 


POB 582 


Glastonbury CT 06033 


If you are a subscriber то The Source, chat with Steve (TEC317) 
directly. Due to the high volume of inquiries, personal replies car 
not be given. Be sure to include "Ask BYTE" in the address. 
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Novenber-Decemoer 

Computer Communications 
Technology Seminars, various 
sites throughout the U. S. 
Among the seminars offered 
are the “James Martin 5-Day 
Fourth Generation Methodo- 
logies,” "Managing the Data- 
base Environment," and 
"Database: А Builder's 
Guide." For complete infor- 
mation, contact the Technol- 
egy Transfer Institute, 741 
10th St., Santa Monica, CA 
90402, (213) 394-8305, 


November December 

Courses from Don White 
Consultants, various sites 
throughout the U.S. and 
Canada, Among the courses 
being offered are “Grounding 
and Shielding” and "MIL-SID 
462/462B and System-Level 
Electromagnetic Interference 
Testing and Procedures." 
Course fees range from $815 
ta $945, For complete details, 
contact Don White Consult- 
ants Inc., State Route 625, 
Gainesville, VA 22065, (703) 
347-0030. 


November-December 

Courses from Fairchild Cam- 
era and [nstrument Corpora- 
tion, Santa Clara, CÀ. 
Among the courses being 
offered are "F16000 Family In- 
troduction," "Pascal for 
Microprocessors,” and “F8 
and F3870 Microcomputer 
Systems.” For more informa- 
tion, contact Fairchild Camera 
and [nstrurnent Corp., Educa- 
tion Center, 3420 Central Ex- 
pressway, Santa Clara, CA 
95051, (408) 773-2161. 


Novomber-December 

IEEE Computer Society Con- 
ferences and Meetings, vari- 
ous sites throughout the U.S., 
Europe, and Asia. Among the 
events scheduled are "Comp- 
sac 82,” "Very Large-Scale in- 
tegration and Microcom- 
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puters: Today and Tomorrow 
(Tencon '82)," and "The 1982 
Real-Time Systems Sympo- 
sium." For a complete listing 
of conferences and meetings, 
contact the Executive 
Secretary, [EEE Computer 
Society, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 


November-Dercermber 

Information Management and 
Technology Seminars, various 
sites throughout the U.S. 
Among the wide variety of 
seminars offered by Datama- 
tion [nstitute are "Distributed 
Systems: Concepts and Man- 
agernent Overview," "Man- 
agement of Software Engi- 
neering: Lowering Costs, 
Boosting Productivity," and 
"Data-Processing Concepts 
for Management and Users." 
Registration fees range from 
$595 to $795, depending upon 
duration and the topic cov- 
ered. For details, contact Ms. 
Joan Merrick, Datamation In- 
stitute Seminar Coordination 
Office, Suite 415, 850 
Boylston St., Chestnut Hill, 
MA 02167, (617) 738-5020. 
For information on in-house 
presentations, contact Art 
Gutmann, Datamation іп- 
stitute for Information Man- 
agement and Technology, 
Seminar Coordination Office, 
Suite 803, 331 Madison Ave., 
New York, NY 10017, (212) 
697-236]. 


Movember-December 

Intensive Seminars for Profes- 
sional Development, Worces- 
ter Polytechnic Institute cam- 
pus and various siles in the 
New York City and Boston 
metropolitan areas. Some of 
the topics to be presented are 
"Project Management," 
"Leadership Skills and Man- 
agement Tools for High- 
Technology Professionals," 
and "Microprocessors: Hard- 
ware, Software, and Applica- 
tions," Fees range from $495 
to 5990, Complete details are 
available from Ms. Ginny 
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Bazarian, Office of Continu- 
ing Education, Higgins House, 
Worcester Polytechnic in- 
stitute, Worcester, MA 01609, 
(617) 793-5517. For informa- 
tion on in-house seminars, call 
Robert J. Hall at (617) 
793-5574. 


November-December 

Seminars of Interest to 
Women Professionals, various 
sites around Boston, MA. 
This series of one- and two- 
day seminars is presented by 
Boston University Metro- 
politan College, Among the 
topics on the agenda are 
“Managing Word Processing 
to Increase Productivity and 
Profitability,” "A Managers 
Introduction to Computers 
and BASIC," and “Data Pro- 
cessing Fundamentals for Ác- 
counting and Financial Mana- 
gers.” Ihe seminar fees are 
$325 and $495, depending on 
duration, For registration in- 
formation, contact Ms. Joan 
Merrick, University Seminar 
Center, Suite 415, 850 
Boylston $t., Chestnut Hill, 
MA 02167, (617) 738-5020. 


Novemnber-fanuary 1983 

Courses from Q.E.D. Infor- 
mation Sciences, various sites 
throughout the U.S. Among 
the courses offered are “Гаға- 
base Concepts and Systems,” 
"Human Factors in Office 
Automation,” ‘Screen De- 
sign," and “Designing Systems 
Controls.“ Complete course 
outlines are available from 
Q.E.D. Information Sciences 
Inc., Q.E.D. Plaza, РОВ 181, 
Wellesley, MA 02181, (617) 
2437-5056. 


November 9-11 

The Government-Industry 
Data Exchange Program- 
GIDEP, McCormick Inn, Chi- 
cago, IL. This annual work- 
shop is open to anyone inter- 
ested in the exchange of tech- 
nical information relating to 
engineering, failure experi- 
ence, reliability and maintain- 
ability, and metrology. For 


more information, contact the 
Officer-in-Charge, GIDEP 
Operations Center, Corona, 
CA 91720. 


November 9-12 

Computer Graphics, New 
York, NY. This course is de- 
signed to provide a compre- 
hensive overview of state-of- 
the-art romputer-graphics 
software and hardware and to 
present an integrated ap- 
proach to implementation of 
graphics applications. Topics 
ta be addressed include tech- 
nology fundamentals, soft- 
ware and hardware avail- 
ability and selection criteria, 
and raster scan, vector, and 
color techniques. Participants 
receive a take-home graphics 
software package. The course 
[ee is $845. Information can be 
obtained from Ruth Dordick, 
Integrated Computer Sys- 
tems, 3304 Pico Blvd., РОВ 
5339, Santa Monica, CA 


90405, (800) 421-8166; іп 
California, call (213) 
450-2060. 


November 9-12 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, Boston, MA. 
This course will cover distri- 
buted processing concepts and 
techniques suitable for micro- 
processor applications. Other 
topics include design require- 
ments of distributed systems, 
how to partition system tasks 
and hardware, and how to 
implement data links and pre- 
tocols, The fee is $845. Con- 
tact Ruth Dordick, Integrated 
Computer Systems, 3304 Pico 
Біуі,, РОВ 5339, Santa 
Monica, СА 90405, (800) 
421-8166; in California, call 
(213) 450-2060, 


November 10 

Living in a Computerized 
World: Challenges to Privacy, 
Education, and Society, Stu- 
dent Union, Brooklyn Col- 
lege, New York, NY. This 
conference is a joint presenta- 


tion of the New York State 
Legislative Commission on 
Science and Technology and 
the Humanities Institute of 
Brooklyn College. Contact 
the Legislative Commission on 
Science and Technology, 
State of New York, 14th 
Floor, Agency 4 Building. As- 
sembly POB 167, Albany, NY 
12248, (518) 455-5081. 


Novembvr 10-12 

Accounting and Information 
Systems Expo 82 MGM 
Grand Hotel, Reno, NV. This 
exposition is designed to ex- 
pand on recent legal, tech- 
nological, and methodological 
advances in accounting and 
computer-related fields. 
Among the 27 seminars 
planned are “Computerized 
Budgeting,” “Auditing Com- 
puterized Systems," and 
"Stress Management." Semi- 
nar fees range from $125 for 
one day to $350 for three 
days. For complete details, 
contact Shirley Beck, Division 
of Continuing Education, 
University of Nevada, Reno, 
NV 89557, (702) 784-4801. 


November 11-12 

Microcomputers іп Educa- 
tion, Biloxi, MS. This work- 
shop is sponsored by the Col- 
lege of Education at the Uni- 
versity of South Alabama in 
cooperation with the School 
of Continuing Education. For 
details and registration forms, 
contact Ms. judy Campbell, 
University of South Alabama, 
Mobile, AL 36688, (205) 
690-6528. 


November 11-14 

The Fourth Annual Northeast 
Computer Show and Office 
Equipment Exposition, Hynes 
Auditorium, Boston, МА. 
This show will feature micro- 
computers, business systems, 
peripherals, accessories, and 
supplies. Admission іс $5. 
Contact Northeast Exposi- 
tions, 822 Boylston St., Chest- 
nut Hill, MA 02167, (617) 
739-2000. 


November 14-19 

Data Processing Training 
Managers’ Workshop, Westin 
Bay Shore Inn, Vancouver, 
British Columbia, Canada. 
This workshop is designed for 
people with less than 18 
months’ experience іп соог- 
dinating data-processing 
training programs. Partici- 
pants learn how to establish 
in-house education programs 
that will meet managements’ 
objectives and ensure a high 
return on their organizations’ 
investment in training. The fee 
is $850. Full details are avail- 
able from Linda Hubacek, 
Deltak Inc., 1220 Kensington 
Rd., Oak Brook, IL 60521, 
(312) 920-0700. 


November 15 

Knowledge Engineering in the 
1980s, San Francisco, CA. 
This executive briefing pro- 
vides an overview of the 
power and potential of arti- 
ficial intelligence. İt is de- 
signed to introduce executives 
and senior technical personnel 
to the concepts of knowledge 
engineering and knowledge 
systems. Topics to be covered 
will assist participants in 
assessing the utility of 
knowledge engineering, pin- 
pointing areas of impact, and 
outlining costs and strategies 
for initiating knowledge-engi- 
neering projects, The fee is 
$750, which includes mate- 
rials, luncheon, and a recep- 
tion. For further information, 
contact Dina Barr, Teknowl- 
edge, 151 University Ave., 
Palo Alto, CA 94301, (415) 
327-6600. 


November 15-17 

Microcomputer Interfacing, 
Design and Programming 
Using the 280/8085/8080, 
Virginia Polytechnic Institute 
and State University, Blacks- 
burg, VA. This is a hands-on 
workshop with the participant 
designing and testing concepts 
with the actual hardware. The 
fee is $395. Contact Dr. Linda 
Leffel, C.E.C, Virginia Poly- 
technic Institute and State 


University, Blacksburg, VA 
24061, (703) 961-4848. 


November 15-19 

Auditing in the Contem- 
porary Computer Environ- 
ment, New York, NY. This 
course is sponsored by 
Coopers & Lybrand. It's de- 
signed for internal auditors 
and financial and data-pro- 
cessing professionals. A com- 
prehensive audit approach for 
computer-based systems, in- 
cluding how to evaluate con- 
trols, will be presented. 
Topics of interest are how to 
prepare an audit report and 
how to design a program of 
tests using questionnaires, 
checklists, software tools, and 
flowcharts. Obtain full details 
from Marge Umilor, EDP 
Auditors Foundation, 373 
South Schmale Rd., Carol 
Stream, IL 60187. (312) 
682-1200, 


November 15-19 

The ІХ Latin American Con- 
gress on Banking Automa- 
tion, ATLAPA Convention 
Center, Panama City, Repub- 
lic of Panama. This confer- 
ence is sponsored by the Latin 
American Federation of 
Banks, the Latin American 
Center for Banking Automa- 
tion, and the Panama Banking 
Association. Seminars, con- 
ferences, and lectures will be 
complemented by exhibits of 
automatic data-processing 
and telecommunications 
equipment related to banking 
operations. For details, con- 
tact Asociacion Bancaria de 
Panama, Apartado 4554— 
Panama 5, Republic de 
Panama: Tel: 25-1863. 


November 15-19 

Unix Workshop, Los Angeles, 
CA. This introductory course 
is open to engineers, program- 
mers, managers, and design- 
ers. Subject areas include in- 
troduction to the Unix editor, 
file system and directories, 
and word-processing tools. 
The fee is $1000. Course out- 
lines are available from Joan 


Hall, Plum Hall Inc., R.D. 2 
Box 235P, Pleasantville, NJ 
08232, (609) 927-3770. 


November 16 

Writing User Manuals That 
Sell Software, Doubletree lan, 
Dallas, TX. This seminar 
focuses on the user manual as 
an integral part of a software 
package. Special attention is 
given to the manual's role at 
point-of-sale. Topics on the 
program include analyzing the 
manual's part in meeting both 
user and vendor needs, plan- 
ning and outlining, and effec- 
tive writing, packaging, and 
editing techniques. The fee is 
$150, which includes a manual 
on planning and executing a 
documentation project. Con- 
tact Michele Keplinger, 
Promptdoc [nc., Suite 113, 
833 West Colorado Ave., Col- 
orado Springs, CO 80905, 
(303) 471-9875. 


November 16-19 

Computer Graphics, San 
Francisco, CA. For details, see 
November 9-12. 


November 17-19 

Loca] Networks: Designing 
and Implementing Applica- 
tions for the 80s, International 
Hotel, Washington, DC. This 
conference is intended to pro- 
vide in-depth evaluations of 
the advantages and limitations 
of local networks for different 
applications, such as how 
local networks fit into an 
overall communications 
strategy. Hardware, software, 
and services for local net- 
works will be exhibited. Con- 
tact U.S. Professional Devel- 
opment Institute, 12611 
Davan Dr,, Silver Spring, MD 
20904, (301) 622-5696. 


November 18 

Writing User Manuals That 
Sell Software, Howard John- 
son—O'Hare International, 
Chicago, IL. Refer to Novem- 
ber 16 for information. 


November 18-2] 
Applefest, Brooks Hall, San 
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Francisco, СА, Applefest is a 
conference convention and ex- 
position featuring Apple com- 
puters and Apple-related 
products such as software, pe- 
ripherals, accessories, and 
publications. The admission 
fee is $5. Contact Northeast 
Expositions, 822 Boylston St, 
Chestnut Hill, MA 02167, 
(617) 739-2000. 


November 18-19 

The Sixth Western Educa- 
tional Computing Confer- 
ence, Kona Kai Club, San 
Diego, CA, This conference is 
presented by the California 
Educational Computing Con- 
sortium, It's intended for in- 
structors and administrative 
personnel at the college and 
university level. The theme is 
"Bringing the Information Age 
to the Campus." Papers will 
address such topics as student 
involvement in database de- 
sign, administrative comput- 
ing in continting education, 
the educational software 
dilemma, and learning eco- 
nomics with a microcom- 
puter, Contact Professor 
Frances Grant, Center for In- 
formation and Communica- 
tions Studies, California State 
University, Chico, CA 95929, 


Мозетрее 19-21 _ 
Electronica, Civic Center, 
Houston, TX. This show will 
feature a wide variety of per- 
sonal electronics equipment 
including computers, elec- 
tronic games, ham radios, and 
projection TV, For more in- 
formation, contact Northeast 
Expositions, 824 Boylston St., 
Chestnut Hill, MA 02167, 
` (617) 739-2000. 


Navember 29-Decernber 2 

The 1982 Global Telecommu- 
nications Conference (Globe- 
com '82), Sheraton Ва] Har- 
bour Hotel, Miami, FL. The 
theme for this IEEE Communi- 
cations Society-sponsored 
conference is "Communica- 
tions—A Synergistic Technol- 
ogy,” Topics to be explored 
include local-area networks, 
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fiber optics, satellite commu- 
nications, computer/commu- 
nication security, network 
performance evaluation, and 
LSI/VLSI (large-scale integra- 
tion/very large-scale integra- 
tion) communications. Panel 
discussions and about 60 
hardware and software ex- 
hibits will highlight this con- 
ference, Globecom was form- 
erly known as the National 
Telecommunications Confer- 
ence (МТС). General confer- 
ence information is available 
from Dr, Liang Li, Gould 5. E. 
L., 6901 West Sunrise Blvd., 
РОВ 9148, Fort Lauderdale, 
FL 33310. For registration 
details, contact Dr. Thomas J, 
Harrison, Registration Chair- 
man, IBM Department 2K1/ 
203, POB 1328, Boca Raton, 
FL. 33432. 


November 29-December 2 

COMDEX ‘82, Convention 
Center, Las Vegas, NV. This 
conference and exposition, 
designed for srnall-systems 
vendors and independent 
sales organizations, is one of 
the largest annual computer 
shows. Full details are avail- 
able from The Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 


01701, (800) 225-4620; in 
Massachusetts, (617) 879- 
4502. 


November J3O-December 1 

Understanding and Using 
CAD/CAM, Barbizon Plaza, 
New York, NY. This seminar 
will be led by Carl Machover. 
It is intended to provide an in- 
troduction to and the history 
of computer graphics, the 
computer-graphics environ- 
ment, and basic computer- 
graphics technologies. CAD/ 
CAM (computer-aided de- 
sign/manufacturing) topics tc 
be addressed include design 
and analysis, simulation, the 
size of the market and its ex- 
pected growth, and manage- 
ment issues. Practical infor- 
mation about hardware, saft- 
ware, systems, and applica- 


tions will be provided. Work- 
shops and class discussions 
will £ollow the concluding ses- 
sion. Full details are available 
from Carol Sapchin, Frost & 
Sullivan, 106 Fulton St., New 


York, NY 10038, (212) 
233-1080. 

November 30-December 2 
Midcon/82, High-Technology 


Electronics Exhibition and 
Convention, Dallas Conven- 
tion Center, Dallas, TX. Con- 
tact Electronic Conventions 
Inc., 999 North Sepulveda 
Bivd., E] Segundo, СА 
90245, (800) 421-6816; in 
California, (213) 772-2965. 


November 30-December 2 

The 1982 Autofact 4 Confer- 
ence and Exposition, Civic 
Center, Philadelphia, РА, 
This show is sponsored by 
the Computer and Auto- 
mated Systems Association 
of the Socjety of Manufactur- 
ing Engineers (CASA/SME). 
The focus will be on com- 
puter-aided design and manu- 
facturing (CAD/CAM) and 
the expanding technologies of 
computer-integrated manu- 
facturing (СІМ) and the auto- 
mated factory. Tutorials and 
sessions will address analysis 
and simulation, robotics, as- 
sembly, quality assurance, 
scheduling, material han- 
dling, and other related 
topics. Additional informa- 
tion is available from 
CASA/SME Public Rela- 
tions, One SME Dr., POB 
930, Dearborn, MI 48128, 
(313) 271-0777. 


November 30-Dacember 3 
Computer Graphics, Wash- 
ington, DC. See November 
9-12 for details. 


November 30-Deceniber 3 

Digital Modal Analysis, 
Marina Internationa! Hotel, 
Marina de] Rey, CA. Contact 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way; Columbia, MD 21044, 
(301) 596-0111. 


December 1982 


Decernber-March 1983 

Courses for Developers and 
Users of Computer Systems, 
various sites throughout the 
О, S. Among the courses of- 
fered by the AMA (American 
Management Associations) 
are "Fundamentals of Data 
Processing for the Nondata 
Processing Executive,” 
"BASIC: A Computer Lan- 
guage for Managers," and 
"Database Concepts and De- 
signs." For complete registra- 
tion and course information, 
contact the AMA, 135 West 
50th St, New York, NY 
10020, (212) 586-В100. 


December 1-2 

MECC 742, Educational Com- 
puting Conference, Minnea- 
polis, MN. The theme for this 
conference is "Sharing a 
Decade of Experience," Pre- 
and post-conference work- 
shops on implementíng com- 
puting and programming 
microcomputers are planned. 
Practical sessions and discus- 
sions wil cover in-service 
training techniques, software 
and hardware evaluations, 
classroom teaching strategíes 
and activities, and kindergar- 
ten through 12th grade cur- 
riculum planning. For com- 
plete details, contact MECC 
82, 2520 Broadway Dr., St. 
Paul, MN 55113, (612) 
376-1131. 


December 1-3 

Software Information Interna- 
tional, Wembley Conference 
Centre, London, England. 
Particulars are available from 
Software/expo, Suite 400, 222 
West Adams St., Chicago, IL 
60606, (322) 263-3121. 


December 2-3 

Understanding and Using 
Computer Business Graphics, 
Barbizon Plaza, New York, 
NY, This workshop offers an 
introduction to and the his- 
tory of computer graphics, the 
computer-graphics environ- 


ment, and basic computer- 
graphics technologies. Areas 
addressed are justifying busi- 
ness graphics, time- and 
money-saving techniques, 
business graphics choices, and 
successful operating tech- 
niques. Workshops and class 
discussions wil! follow the 
concluding session. The semi- 
nar leader is Carl Machover. 
Contact Carol Sapchin, Frost 
& Sullivan, 106 Fulton St., 
New York, NY 10038, (212) 
233-1080. 


December 3-5 

Electronica, Moscone Hall, 
San Francisco, CA. See No- 
vernber 19-21 for further de- 
tails. 


December 5-10 

Data Processing Training 
Managers’ Workshop, Sher- 
aton Universal Hotel, Los 
Angeles, CA, For details, see 
November 14-19, 


December 6-7 

Farm Computer Seminar, 
Argos Computers, Fresno, 
CA. This seminar is sponsored 
by Argos Computers. It's de- 
signed for the farmer consider- 
ing investing in an on-farm 
computer system, the орега- 
tors to be responsible for 
operating the system, and the 
controller, accountant, and 
bookkeeper planning the in- 
stallation of a farm computer 
system. The program is in- 
tended to provide a general 
understanding of computers, 
computerization, and com- 
puterized farm management. 
The program covers hard- 
ware, software, database- 
management systems, how to 
specify system requirements, 
charting information flows, 
and preparing a farm for com- 
puterization, Hands-on ex- 
perience will be provided. The 
fee is $250. A full seminar 
description is available from 
Alan R, Thodey, Argos Com- 
puters, Suite 360, 790 West 
Shaw Ave., Fresno, СА 
93704, (209) 221-7211. 


Decembar 6-8 

Hands-on Pascal Workshop, 
Los Angeles, CA, This course 
will provide the opportunity 
to learn Pascal through hands- 
on experience on Apple Il 
Pascal systems. Topics to be 
addressed include coding the 
language, using structured 
programming techniques, de- 
veloping portable and main- 
tainable software, and imple- 
menting real-time software for 
microcomputer and minicom- 
puter applications. The course 
Fee is $695. For information, 
contact Ruth Dordick, Inte- 
grated Computer Systems, 
3304 Pico Blvd., РОВ 5339, 
Santa Monica, CA 90405, 
(BOO) 421-8166; in California, 
(213) 450-2060. 


December 6-9 

Computers in Science, Con- 
rad Hilton, Chicago, IL. This 
conference seeks to provide 
information on haw changing 
computational technologies 
will influence future scientific 
research. Sessions, lectures, 
and presentations will cover 
such topics as "Products of the 
Technological Revolution: 
Building Blocks of Future 
Computer Systems," "Com- 
putational Systems: Man/Ma- 
chine Synergism and the Con- 
duct of Scientific Research," 
and "Scientific Communica- 
tion and Collaboration: Con- 
ducting Research in the New 
Computational Environ- 
ment," [n addition, pre- 
conference tutorials on hard- 
ware, software, and commu- 
nication technology are 
planned. This conference is 
sponsored by Science maga- 
zine in cooperahon with 
Scherago Associates lnc., 
1515 Broadway, New York, 
NY 10036, (212) 730-1050. 


December 6-10 

Unix Workshop, Boston, MA. 
Details are listed under 
November 15-19, 


December 7-8 
Plenary Technology, New 


York, МҮ, Details are ауай- 
able from the Yankee Group, 
POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 


December 7-8 

Computers—Can You Afford 
Not to Understand?, St. 
Charles, IL. The fee for this 
executive seminar is $500. 
Contact the Registrar, Arthur 
Andersen & Co., Center for 
Professional Education, 1405 
North Fifth Ave,, St. Charles, 
IL 60174, (800) 323-0815; іп П- 
linois, (800) 942-0851. 


December 7-10 

Distributed Processing, Mini- 
and Microcomputer Imple- 
mentations, Washington, DC. 
See November 9-12 for 
details. 


December 9-11 

The 1982 California Educa- 
tional Exposition, Anaheim 
Convention Center, Ana- 
heim, CA. This exposition's 
theme is “Public Education: 
Our Purpose—Our Future.” 
Exhibits and an all-day 
computer-literacy workshop 
highlight this event. Address 
inquiries to Alice Lytle, Cali- 
fornia School Boards Associa- 
tion, 916 23rd St, Sacra- 
mento, CA 95816, (916) 
443-4691, 


December 9-12 

Southeast Computer Show 
and Office Equipment Exposi- 
tion, Civic Center, Atlanta, 
GA. For details, contact Com- 
puter Expositions Inc,, РОВ 
3315, Annapolis, MD 21403, 
(800) 368-2066; in Maryland, 
(301) 263-8044. 


December 10 

The 1982 Computer Network- 
ing Symposium, Gaithers- 
burg, MD. “Planning for the 
Near Term: The Next Three 
Years" is the theme for this 
symposium, which is spon- 
sored by the IEEE Computer 
Society Technical Committee 
on Computer Cammunication 
and the Institute for Com- 


puter Sciences and Tech- 
nology of the National Bureau 
of Standards. Papers related 
to the design, selection, and 
implementation of network 
systems within the next three 
years will be delivered, Areas 
of particular interest include 
long-haul networks, local- 
area networks, and satellite 
systems. Full details are avail- 
able from Computer Net- 
working Symposium, IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


December 12-17 

Small Computers іп Bio- 
medical Research, Woods 
Hole, MA. This course is 
sponsored by the Marine 
Biological Laboratory. It em- 
phasizes hands-on exercises 
using several fully equipped 
microprocessor systems, The 
concentration is on basic 
machine operation and 
assembly language. Other 
topics include number sys- 
tems, machine logic and archi- 
lecture, operating systems, 
and fowcharting and inter- 
rupts. Contact the Marine 
Biological Laboratory, Woods 
Hole, MA 02543, (617) 
548-3705. 


December 13-15 

Office Automation for Man- 
agement Productivity, Shore- 
ham Hotel, Washington, DC. 
Conference sections will focus 
on better methods to evaluate 
productivity, to select equip- 
ment or procedures, to inte- 
grate equipment or proce- 
dures into an organization, 
and to get people to work ef- 
fectively in a changing en- 
vironment, For further details, 
contact the Information Ex- 
change, Suite 334, 4500 South 
Four Mile Run Dr., Arlington, 
VA 22204, (703) 820-5720. 


December 13-17 

C Programming Workshop, 
Boston, MA. This workshop 
is designed for programmers 
or engineers able to program 
in another language. Areas tc 
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be explored include C 
operands and operators, С 
preprocessors, pointers and 
arrays, and structures and 
unions. The fee is $1000. A 
full course outline is available 
from Joan Hall, Pium Hall 
Inc., RD 2 Box 235P, 
Pleasantville, NJ 08232, (609) 
927-3770. 


December 13-17 

Digital Continuous-System 
Simulation, University of 
Maryland University College, 
Adelphi, MD. The fee for this 
course is $975, For details, 
contact Marc Rosenberg, 
UCLA Extension, Continuing 
Education in Engineering and 
Mathematics, 6266 Boelter 
Hall, Los Angeles, CA 90024, 
(213) 825-1047, 


December 14-15 

Plenary Technology, Palo 
Alto, CA, Details are avail- 
able from the Yankee Group, 


POB 43, Harvard Square, 
Cambridge, MA 02138, (617) 
542-0100. 


December 14-16 

A Business Approach to Sys- 
tems Controls, Chicago, IL. 
The fee for this seminar is 
$600. Contact the Registrar, 
Arthur Andersen & Co., 
Center for Professional Educa- 
tion, 1405 North Fifth Ave., 
St, Charles, IL 60174, (800) 


323-0815; in Illinois, (800) 
942-0851. 
Dacember 14-17 


Systems Project Management, 
Chicago, IL. The fee for this 
seminar is $900. For full 
details, contact the Registrar, 
Arthur Andersen & Co, 
Center for Professional Educa- 
tion, 1405 North Fifth Ave., 
5t, Charles, П. 60174, (800) 
323-0815; in lilinois, (800) 
942-0851. 


Micromint will put both a 
computer development system 
and an OEM dedicated controller 
in the palm of your hand 


for only $ 195 


28 MICROCOMPUTER 
«On board tiny BASIC interpratar. 
e Parallel and serial VO porta. 
«B Inlarrupis. 
RS-232 CONNECTOR 
» Jul шел a CRT jerminal and 
immediately write 
canrol programs In BASIC. 


AK BYTES OF RAM 


*Zb132 4K X Blow power quasi-static | | 


RAM. EPROM pin compatibte. 


SWITCH SELECTABLE BAUD RATES 


9110-9600 BPS. 
FULLY EXPANDABLE 


e Data and address buses available 


lar 124K memory 
and WO expansion. 
a 2 onboard parallel ports. 


%7.3728МН2 crystal far last control peri 
JUMPER SELECTABLE MEMORY OPTIONS 
*4K НАМ, 2715 or 2732 EPROM operation. 


LOW POWER 


As featured in 
Clarcia’s Circult Cellar, 
Byte Magazine, 

July and August 1981. 


Consumes only 19% WATTS al +5, +12 


and -12V 
Oplional power supply 
(+ 5, + 12 and - 12V) $35. 


Pisassa Include $4 lor shipping and handling. за ‹енанатын сі dang inc 


To Order. 
Call Toll Free: 1-800-645-347 


8 
(іп N.Y. State Call: 1-516-374-6783) 


For information Call: zm. 
1-516-374-6793 a m» 


MICROMINT INC. 
917 Midway 


Woodmare, N.Y. 11598 


Circis 518 on inquiry card. 
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January 1983 


]muary 5-7 

The Sixteenth Hawaii Interna- 
tional Conference on Systems 
Sciences, Honolulu, HI. This 
conference will focus on re- 
cent developments in the 
theory and practice of com- 
puter software, hardware, 
and advanced computer sys- 
tems applications as related to 
information and systems 
science, Special emphasis will 
be placed on medical informa- 
Gon processing, decision sup- 
port systems, and office sys- 
tems and technology. Further 
information is available from 
Emily M. Yano Jorgensen, Of- 
fice of Management Pro- 
grams, College of Business 
Administration, University of 
Hawaii, 2404 Maile Way 
C-202, Honolulu, НІ 96822, 
(808) 948-7396. 


January 18-20 

Southcon/B3, High-Tech- 
nology Electronics Exhibition 
and Convention, Georgia 
World Congress Center, 
Atlanta, GA. Contact Elec- 
tronic Conventions Inc., 999 
North Sepulveda Bivd., E! 
Segundo, CA 90245, (800) 
421-6816; in California, (213) 
774-2965. 


January 20-21 

The Twelfth Annual National 
Measurement Science Confer- 
ence and Exhibition, Hyatt 
Rickeys Hotel, Palo Alto, CA. 
This conference is intended 
for managers, scientists, engi- 
neers, and operating person- 


nel its theme is "Accuracy 
and Automation." Seminar 
sessions will stress practical 
applications of new equip- 
ment and techniques to solve 
measurement problems. By 
format and objective, this 
conference will promote pro- 
fessional and state-of-the-art 
approaches and emerging 
technologies in the fields of 
measurement science. For reg- 
istration information, contact 
Bob Weber, Lockheed Missile 
& Space Corp., Sunnyvale, 
CA 94046, (408) 742-2957. 


January 31-February 2 
Communication Networks 
'83, the Rivergate, New 


Orleans, LA, This conference 
and exposition will encompass 
the voice, data, and telecom- 
munications industry with ses- 
sions and demonstrations, 
The theme is "Communica- 
tions Cost Control Via High 
lechnology." Topics on the 
agenda include electronic mail 
and office communications, 
local-area networks and inter- 
netting, and modems and 
multiplexers, Optional in- 
depth skil seminars will be 
held. These seminars, led by 
industry leaders, include lec- 
tures, class activities, and a 
workbook. General registra- 
ton fees are $395; skill semi- 
nars cost $295. Contact Louise 
Myerow, Conference Man- 
agement Group, CW Com- 
munications Inc., POB 880, 
Framingham, МА 01701, 
(800) 225-4698; іп Massachu- 
setts, call (617) 879-0700 col- 
lect. 


In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops, courses, etc, notice 
should reach our office at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 


Publications, POB 372, Hancock NH 03449. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
event may appear as many as rhree times in this section if it is sent 
to us far enough in advance. | 


Clubs and Newsletters 


Down East 
TRS-80 Group 


The Southern Maine 
TRS-80 Group meets on the 
first Tuesday of every month 
at 6:30 p.m. in classroom 2, 
Maine Medica] Center, Bram- 
hill St., in Portland, Maine. 
Dues аге $10 annually or $1 а 
month, The group’s newslet- 
ter is called Byte Babble. 
Contact the Southern Maine 
TRS-80 Group, 15 Mountain 
View Rd., Cape Elizabeth, 
ME 04107, 


ІВМ Group 
in Toronto 


The recently formed 
Toronto Area IBM Personal 


Computer Users Group seeks 
communication with mem- 


bers of other ІВМ users 
groups. Joint activities will be 
sponsored and a newsletter 
may be published. To contact 
the Toronto group, send a 
brief description of your 
equipment, a legal-sized 
envelope, and your group's 
name, address, and telephone 
number to the IBM User 
Group of Toronto, POB 
1376, Station B, Downsview, 
Ontario, M3H 5V6, Canada, 
In Canada, send a stamped 
envelope, elsewhere enclose 


$1 (U.S. Funds). 


British Form 68' 
Micro User Group 


Software and hardware for 


the 6800 series of micropro- 
cessors is the focus of a newly 
formed British users group. 
Meetings are held once a 
month and a newsletter is 
planned. Further information 
can be obtained by sending a 
self-addressed, stamped 
envelope to Jim Anderson, 41 
Pebworth Rd., Harrow, Mid- 
dlesex, HA1 3UD, England. 


Second call for Clubs and Newsletters Directory 
To be included in the fifth edition of the BYTE Clubs and 
Newsletters Directory, your club or publication must supply 


the following information: 


name of organization or publication 


, mailing address 


. contact person and telephone number 
. name of newsletter or publication 


special interests 


Send your information to Clubs and Newsletters Direc- 
tory, BYTE/McGraw-Hill, POB 372, Hancock, NH 03449, 


IBM PC Users 
Connect 


IBM Personal Computer 
owners in Stamford, Connec- 
ticut, have organized a club 
and planned а substantial 
agenda for future meetings. 
The club meets on the third 
Tuesday cf each month at 
6:30 p.m. at Computerland, 
111 High Ridge, Stamford, 
CT. Dues are $5 annually and 
include mailing fees. Further 
details are available from 
Dave Foulger, 69 River St., 
New Canaan, CT 06840. 


Save Time 
and Money 


Flexible Automation, The 
Newsletter of Automated 
Systems, reports recent de- 
velopments in computer 
hardware and software as 
they are introduced. Com- 
puter-integrated manufactur- 
ing businesses that subscribe 
will have information rele- 
vant to flexible production 
systems. Subscriptions to the 
twice-monthly publication 
are $144 for one year (23 
jssues) and $250 for two 
years. Contact Flexible Auto- 
mation, POB 175, Ho-Ho- 
Kus, NJ 07423. 


Suggestions Welcome 


Commodore VIC-20 users 
аге invited to send their sug- 
gestions for a new club form- 
ing in North Carolina to 
Microcomputers Users Club, 
POB 17142, Bethabara Sta- 
tion, Winston-Salem, NC 
27116. 


Atari Australian 
Style 


The Atari Computer En- 


thusiasts (New South Wales) 
is an Australian users group 
for both beginning and ad- 
vanced users of the Atari 
400/800 home computer sys- 
tems. Meetings are held the 
first Monday of every month 
at 6 p.m. at I.P. Sharp Asso- 
ciates, 8th floor of the 
Carlton Centre, 55 Elizabeth 
St., Sydney. The group has a 
small reference library of 
Atari literature, is developing 
a software exchange, and 
publishes a newsletter called 
Inside Info. Membership to 
A.C.E. (N,5.W.) is $15 plus a 
$15 annual subscription fee 
(Australian dollars). Call 
Garry Francis at (02) 2-0933 
ext. 354 or write to Atari 
Computer Enthusiasts 
(N.5.W.), 78 Ayres Rd., St. 
Ives, New South Wales, 
Australia 2075. 


Keeping Up with 
Communications 


Ihe Electronic Mail ё 
Message Systerns (EMMS) is 
a twice-monthly newsletter 
covering technology, user, 
product, and legislative 
trends in graphic and record 
communications, Subscrip- 
tions are $210 a year for 24 
issues; single copies are avail- 
able for $10. Overseas sub- 
scriptions are $245 a year. 
Write to EMMS, 30 High St., 
Norwalk, CT 06851. 


NY Amateurs Meet 


The New York Amateur 
Computer Club holds meet- 
ings open to the public on the 
second Thursday of each 
month from 7 to 10 p.m. in 
the Main Building of New 
York University, 100 Wash- 
ington Square East, Mew 
York City. Because meeting 
locations change. call (212) 
864-4595 for room number. 
The group publishes a 
monthly newsletter, holds 
monthly board meetings, and 
participates in area computer 
conventions. It has also pub- 
lished a catalog of more than 
100 volumes of public- 
domain software. For infor- 
mation call Don Wiss at (212) 
532-5722 or write POB 106, 
Church St. Station, New 
York, NY 10008. 


North Star in NYC 


Affiliated with the New 
York Amateur Computer 
Club is the New York City 
North Star Users Group. It 
meets once a month for infor- 
mation exchange and discus- 
sions of hardware and soft- 
ware, Contact Dr. Jeremy 
Shapiro at (212) 496-6050 or 
302 West 86th St., New 
York, NY 10024. g 
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News and Speculation about Personal Computing 
Conducted by Sol Libes 


R andom Rumors: Still 
no word on when Commo- 
dore’s new 16-dit micropro- 
cessor, the 65000, will be an- 
nounced, but specifications 
are starting to leak out. 
Scuttlebutt has it that the 
chip will be mounted in a 
standard 40-pin DIP (dual-in- 
line package) that should 
allow the manufacturer to 
hold down its cost. The 65000 
will have 24 address bits, al- 
lowing it to directly access 16 
megawords (32 megabytes) 
of memory. ft will contain 
sixty-four B-bit registers апа 
will be designed to provide 
direct support for high-level 
languages via descriptors 
that associate data types 
with variables. The initial ver- 
sion is expected to have a 
programmable I/O channel 
with 22 associated instruc- 
tions, which will let it service 
VO devices without disturb- 
ing the main processor. 
Rumors are circulating that 
before the microprocessor 
will be made available to 
outsiders, the initial produc- 
tion runs will be used for a 
new computer that Commo- 
dore has in the works. . . . It’s 
estimated that ІВМ sold 
more than 250,000 Personal 
Computers during the first 
year of production, fully half 
the number of Apple Ils sold 
in that machine's first 5 years 
of production. ІВМ is ex- 
pected to greatly expand its 
list of independent retailers 
of the Personal Computer. 

.According to reports, 
Motorola is shipping sample 
68000 microprocessors rated 
to run at 16 MHz and the 
company may distribute a 
version of Digital Research's 
CP/M disk operating system 
for 68000-based machines. 
...Tecmar inc, Cleveland, 


Ohio, is said to be working on 
a 68000 processor card for 
the IBM Personal Computer. 
... Any day now, Microsoft is 
expected to release MS-DOS 
version 2 (known as PC-DOS 
on the IBM Personal Com- 
puter). It may have multitask- 
ing capability. Micrasoft is 
also rumored working on a 
version that will run as a task 
under multiuser Xenix so that 
owners of that operating sys- 
tem wil! be able to run MS- 
DOS-based software too, 
Microsoft may soon have a 
word-processing program, 
possibly called Multiword, to 
complement Multiplan. 
Microsoft 15 also rumored to 
be interested in buying PC 
Magazine from Tony Cold 
(formerly of Lifeboat). We 
wonder what that will do 
to PC's credibility... MH 
... American Bell, the new 
AT&T computer subsidiary, is 
expected to start releasing a 
hast of new computer prod- 
ucts starting early next year. 
You can anticipate a lot of 
software, terminals, and 
minicomputers. Although 
most of the new products will 
be directed toward the tele- 
phone industry, many will 
find use in general applica- 
tions (the terminals, for ex- 
ample, use Motorola's 68000 
microprocessor, are said to 
be highly intelligent, have 
super graphics, cost about 
$1000 each in quantity, and 
may be well suited for text- 
editing and work-station use). 
AT&T denies it, but rumors 
persist that a 32-hit micropro- 
cessor designed specífically 
to run Unix System III (the 
latest officially released ver- 
sion) will be introduced. . if 
Timex is successful in mass- 
marketing the 7X81, expect 
Sinclair Research to turn over 
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the new 5pectrum color com- 
puter to that company, too. 
. Lanx Corporation, 5an 
Jose, California, and IMI (In- 
ternational Memories nc.) 
are thought to be readying a 
100-megabyte B-inch Win- 
chester-disk drive using ver- 
tical recording. Sources 
say that Shugart Associates is 
shipping evaluation samples 
of its new optical mass-stor- 
age system to potential cus- 
tomers. Production is slated 
for late next year, The stor- 
ape system is said to be of 
the write-once variety, which 
means that information writ- 
ten cannot be erased 
Because the system has a 
capacity of 1 gigabyte per 
optical-disc surface and 
because the media are remov- 
able, the write-once philo- 
sophy is easily justified. . . . 
Look for Panasonic to an- 
nounce a system compatible 
with IBM's Personal Com- 
puler.. ІВА is said to be 
squaring away a souped-up 
version of the Personal Com- 
puter that uses Intel's 8086 
microprocessor and has more 
memory-addressing capabil- 
ity and larger disks. Expect its 
introduction by year's end. 
Rumor has it that the 
well-known Wall Street 
analyst Benjamin M. Rosen, 
who publishes the Rosen 
Electronics Letter on the elec- 
tronics industry, is actively 
backing a new personal com- 
puter venture. Formal an- 
nouncement of the new com- 
pany and its product should 
occur early this month. 5tay 
tuned for more details. 
CM 


ne Status Re- 
port: Commodore Business 
Machines appears to be try- 


ing to compete with every- 
body by introducing five new 
machines with list prices 
ranging from a low of $179 to 
a high of $2995, The low-cast 
MAX is essentially a game 
machine, but it does incor- 
porate some of the features 
of the VIC-20, PET, and the 
new Commodore 64. It ap- 
pears to be intended to com- 
pete with the Atari Video 
Computer System. 

In the meantime, the 
VIC-20 is selling like hotcakes 
at discount prices as low as 
$229 (list is $299); however, 
industry pundits speculate 
that it wil! soon be replaced 
by an upgraded model with 
a better display, graphics, 
and sound. The Commo- 
dore 64 ($595 1151) — with 64K 
bytes of memory and a good 
keyboard— may turn out to 
be the lowest-cost machine 
capable of running CP/M. An 
optional plug-in 280 car- 
tridge should be available for 
it sometime next year. 

With the introduction of 
the P128 (list $995) Com- 
modore finally appears ta be 
replacing the PET computer. 
The P128 has 128K bytes of 
memory and is compatible 
with PET peripherals The 
new B128 ($1695) and BX256 
($2995) computers appear to 
be replacements for the 
CBM 8032 Both have 80- 
character by 24-ine video 
displays and built-in fleppy- 
disk drives. The B128 carries 
128K bytes of memory, while 
the BX256 has 256K and a 
second processor, an intel 
8088. Both systems accept up 
to 640K bytes of memory and 
have detachable keyboards. 
These machines seem de- 
signed to rival the IBM Per- 
sonal Computer and Apple 
ШЕ 


Cammodore’s line of ma- 
chines is larger than that of 
any other manufacturer їп the 
industry. Previously, Radio 
Shack had the broadest line 
with four different machines. 
Commodore's new machines 
present a new price-versus- 
performance standard and 
should shake up the industry 
when they become available 
in quantity early next vear 


А... Rumors: Apple is 
expected to announce the 
long-awaited successor to the 
Apple 11, the Apple 11-Е, early 
in January. The 11-Е should 
have an 80-column video dis- 
play and more than 64K 
bytes of memory —features 
presently available on the 
Apple ii only through add-on 
peripherals, (t may sell at a 
slightly lawer price than the 
Apple ТІ, and it's expected to 
use only 11 integrated cir- 
cuits (less memory) and incor- 
porate many manufacturing 
economies. It is believed that 
the 11-Е will maintain soft- 
ware compatibility with exist- 
ing Apple I[ software. 

Apple's long-rumored of- 
fice-of-the-future using the 
68000 microprocessor may 
be announced next year, Ina 
minimum configuration of 
the system, code-named Lisa, 
prices should start at about 
$10,000. Apple Computer 
might wait until late (n 1983 
to announce a new low-cost 
system, presently referred to 
as Macintosh; its base price is 
estimated at $1500. Macin- 
tosh should have many of the 
same capabilities found in 
Lisa. Apple's avowed goal in 
presenting these new systems 
{5 to reduce the time required 
to learn how to use them to 
less than an hour and to eli- 
minate the programming 
bottleneck by providing a 
large base of off-the-shelf 
software. 

In the meantime, a federal 
district court has denied 
Apple's request for a prelimi- 
nary injunction against 


Franklin Computer Corpora- 
tion Apple accused Franklin 
and its Ace Computer of pa- 
tent and copyright infringe- 
ment. The Ace 1000 is now 
being shipped and is pur- 
ported to be hardware- and 
software-compatible with the 
Apple П. Also, the Federal 
Trade Commission has 
closed its investigation of 
alleged unfair business prac- 
tices by Apple without taking 
any action, The investigation 
was initiated after Apple 
dropped mail-order and over- 
the-phone dealers. 


Uc p-System Gains 
Acceptance: The UCSD 
p-System, developed by 
Softech Microsystems, will 
soon be the standard operat- 
ing system on the portable 
Osborne 1 computer, Оз- 
borne chose the p-System 
because it will let users easily 
transfer software from other 
systems, such as the ІВМ Per- 
sonal Computer, DEC (Digital 
Equipment Corporation) 
VT180, and the Apple ІІ--а!! 
of which have different disk 
formats. Softech has intro- 
duced an attachment to 
these computers, called the 
Universal Medium, that 
makes it possible to take a 
disk from one vendor's ma- 
chine and read it with an- 
other's by converting the disk 
controller's format specifica- 
tions. The p-System operating 
system supports BASIC, 
FORTRAN-77, and Pascal 
and offers programs to help 
you develop software to run 
under it. 


2. Sales Strong Аз 
Ever: Zilog reports that 780 
microprocessor sales are 
stronger than ever (probably 
due to the popularity of the 
Sinclair ZX81) Recently, 
Zilog closed two deals to 
supply other companies with 
one million processors and 
three deals for one-half 
million processors each, In 


Do You Use a Printer 
or Modem? 


The average microcomputer "moves" data at 
120,000 characters a second. A typical disk drive 
transfers it at 27,000 CPS, Most printers however 
plod along at 100 CPS and many modems squeak out 
30 CPS. That's quite a drop in efficiency not to 
mention a waste of 
computing power! 

Бака 

thía bottieneck 

with a smart little 

"white" box called the PRINTER OPTIMIZER that 
features a 64,000 to 256,000 character memory 
buffer. Now you can "print" your inventory in 2 
seconds instead of 10 minutes, and no longer will 
your computer be tied up transmitting or receiving 
modem transmissions. The OPTIMIZER is smart 
too. You'll notice à keypad and display in our 
Picture. You can tell the OPTIMIZER to convert 
data, send control sequences, pause on cue, and 
more, For example: access all of your printer's 
capabilities (graphics, font size, forms control, 
special symbols} with the ease of selecting a 
station on a pushbutton car radio. Use it to adapt 
an XYZ printer to your ABC computer running а 
PDQ word processing program. Run в serial print- 
er or modem from a parallel port. If you can afford 
and justify a disk drive, then you certainly need 


our OPTIMIZER to bring your printer, plotter or 
modem "up to speed" with the rest of your system. 


If You Need A Letter 
Quality Printer 


„athen consider our affordable 
yet high quality alternative. Our MEDIAMIX ETI? 
converts ап ІВМ Electronic Typewriter (and some 
other brands) into a computer printer. Every 
office needs a typewriter. бо for example, you сап 
buy an IBM Model 50 ET that costs about $1200 and 
have a superior typewriter, and then with our 
ЕТІ? һауе a printer that produces probably the 
highest quality printed image available. You can 
even do typesetting like this ad! And for financial 
printing you can't beat a wide carriage ІНМ ET, 
It's a truly cost effective investment. There are a 
number of arguments in favor of choosing this 
route over a single use computer printer, and we 
have an article on this subject you should read. 
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We apply technology creatively, with insight 
and with respect for the non-technical end user, 
Feel welcome to write or cal our toll free number 
for more information. 


APPLIED 
CHEATIVE 
TECHNOLOGY, INC. 


2793 Avenue E East, Sute 747 

Arlington, Texas 78011 

ЕҚ 71-261-6905 
вОО|-433-5373 
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START YOUR OWN 


COMPUTER CO. 


HOW TG START YOUR OWN SYSTEMS HOUSE $35. 
Тіп advion, Novamber 1981 

Written by the founder ol a successiol systems house, this Gici-lled 220-paga 
manual covers virtually all aspects of aning and operating а small systems 
company ji i$ abundant with yselul, reai-lilé samples — conirncis. proposals 
agraemenis and a complais business plan are Includeg in hull, and may be used 
immediately by the reader Proven, Neld-leated solullons 10 the mary problems 
lacing small turkey vendors are presented 


HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $26, 
by Lesiie Nelson, dth revised édition, December 1981 

Indepesdent consultants are becoming а vitally important (Reto п Ine mier- 
computer field, fling Ihe gap between tha computer vendors and conrnercial" 
moustra users Tha rewards ol the cansullanl сап bb high — Ireedom mori saus- 
lying work and doubled or tripled income Thus manus! provides comprensnaive 


background inlormalian and sisp-by-siap diruciions [or [hose interesied to ез» 
plore this ducralive (eld 


HOW TO SELL YOUR MICRO SOFTWARE 519.95 
by 8J Korites. Ph D. Мау 1982 

The best practical guide for those wilh sollwarg ty sel! Detailed discussion ûl wie 
eight besi marketing strategies How to зей through dishibuloss. brokers, 
computer manulacturers Advertising technaques Pricing siretegias. Soliware 
жасан пу 


HOW TO START YOUR OWN WORD PROCESSING SERVICE 518. 
by Leziie Nelson 2nd edition. Осіорег 1982 

Turn a small invesiment into амал money making business thal adds £10,000, 
550.000 o 5100.000 to your income Оваа sarap тағына and operaiions 
plans are (hcluged 


Send check money order, VISA Masler Charge ûr Amencot Express » and екр 
dale Publisher pays dih cass shipping Add 51 00 pom Боли fai UPS shipping 
(USA) оту) NJ residents add 5% sales (аһ Fat laster shipment on credi бата 


orders call (201) 783-6940 Circle 182 on Inquiry card, 


ESSEX PUBLISHING СО. рер 2 
285 Bloomiield Avenue » Caldwell NJ 07016 


LEARN VISICALC™ 


THE EASY WAY WITH READY-MADE TEMPLATES 


Load your Visicalc™ with our templates, 
then key your numbers in. 
DO YOUR: 


ESTIMATING IN CONSTRUCTION SOB COST — The Building 
Site a Pretiminaty Costis * Site Clearing, Excavatkin, and Fill « 
Foalings = Foundation = Flow System * Super Structura e° 
Footing * Electrical, Plumbi), Heating, and Air Conditioning = 
Brickwork • E Saving Moteriats + Interior Wall ang Gelling 
Finish * Exfenor Tum » Concrete Floors. Walks, and Terrace « 
Imeria Trim * Painting, Floor Covering and Appliances + Gutters. 
Pies Improvements and Misc * Overhead Conlingancy and 
"HIL 


| ANALYBIS IN FINANCE — Вг Eron Analysis ғ Cast 
| Budgel « Pro-Forma P&L « Pro-Forma Balanon Sheat = Ralig 
Analysis = Depreciallon Tables (5) « Net Present Values 


PROJECTIONS ІМ REAL ESTATE — NIREB Forms: ОШ 8 

— Р • CID С — Comparailye investment 

Analysis • CID D — Individual Tax Analysis * CID G — Excess 

re * Net Proceeds * CID БА — imema: Rala ol 
utn. 


BUDGETS FOR THE HOME — Personal Budget + Shopping 
ea ا‎ and Loan « Individual Rethemen! Account “|Н 
T 


Fulure Templates — Retalling * Energy Audit = Engineering = 
Statistics • Multi-Level Marketing. Customize Templates $30 


Run on Appo И • 788-80 |, If, (i • BBM PG • Atari 400, BOO » 
Commodore 


Inquiries — (714) 338-5075 


COD — Casniers Chk. oc Money Order OnW * Prepaid— 
Personal Check ОЖ * UPS — Add $2.50 shipping 
end handling Straet Address required "Calif — add 
B.S% saigs lax 


SOFTWARE MODELS 
"The Template People" 
Р.О. Box 1029 
Crestline, CA 92325 


Orders Only - (800) 525-9391 ext, 533 


Ciele 415 on inquiry card. 
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this quantity, Z80 prices are 
typically around 53 a piece. 
Zilog claims that it is current- 
ly supplying 6096 of the Z80 
market, that Mostek supplies 
2096, and that SGS and Sharp 
chip in the remaining 1096. 
Zilog expects to ship about 6 
million 2805 this year, up 
fram 4 million last year. This 
means that about 10 million 
780» will be sold this year. 
Dataquest, a market-+e- 
search outfit, recently ге- 
ported that 50% of the new 
microcomputer products in- 
troduced at the recent Na- 
tional Computer Conference 
contained 2805, Current 
Zilog 2805 are rated for 
6 MHz and 8 MHz operation 
Zilog expects to introduce a 
low-power CMOS (comole- 
mentary metal-oxide semi- 
conductor) Z80 next year. 


Personai Computer 
Rebate Offered: Following 
the example of the auto com- 
panies, Texas Instruments in- 
augurated a $100 rebate on 
its 99/4A computer, which 
now retails for $299. This is 
believed to be an attempt to 
reduce an inventory rumored 
at between 40,000 and 50,000 
units. It alsa steps up the 
price war that has developed 
in the low-cost consumer- 
oriented segment of the 
personal computer market. It 
is likely that Commodore, 
Atari, and Tandy will respond 
with a new round of price 
cuts И Christmas sales begin 
to falter, 


T anay Broadens Dis- 
tribution Via Dealers: 
Bowing to the increased com- 
petition in the law-end per- 
sonal computer arena, Tandy 
(Radio 5һасК% parent com- 
pany) has authorized 60 RCA 
consumer-product distri- 
butors to market the TRS-80 
Color Computer (it will be 
called the TDP System 100 
and its enclosure will be 


white instead of grey) 
through about 2000 indepen- 
dent dealers. This should put 
Tandy in a better position to 
compete against Texas In- 
struments, Atari, Commo- 
dore, and Timex, which have 
lined up such mass merchan- 
disers as K-Mart and Sears 
Roebuck. This should pro- 
vide an incentive for inde- 
pendent software developers 
to write software for the ma- 
chine, It's likely that Tandy 
will distribute some other 
low-end computer products 
through this network. 


-— 32-Bit Micropro- 
cessor News: The June 
1982 issue of Computer Ar- 
chitecture News reported on 
some benchmarks recently 
run at Berkeley comparing 
the latest microprocessors 
with Digital Equipment Cor- 
poration’s VAX, a popular 
and powerful minicomputer, 
The results, expressed in frac- 
trons of a VAX, are that Intel's 
ІАРХ-432 a 32-bit, 4-MHz, 
multiplechip processor, is 
equal to 0.05 VAX; Intel's 
8086, running at 5 MHz, is 
equal to 0.4 VAX: and 
Motorola's 68000, at 8 MHz, 
is equal to 0.6 VAX and, at 
16 MHz, it's 1.75 VAX. 

Several universities al- 
ready have systems based on 
Intel's iAPX-432 running and 
are developing software A 
group at the University of 
Washington is developing an 
object-oriented language! 
operating system designed to 
run on one to four 432 micro- 
processors and to be a net- 
work component. The proj- 
ect, called Eden, is intended 
to build à powerful environ- 
ment for computer-science 
research. 

Intel is rumored ta be rede- 
signing the 432 so that it will 
be faster and easier to make; 
this probably involves some 
changes in the processors ar- 
chitecture. Intel has also 
launched an intensive effort 
ta design the iAPX-386, a 


Тиране eee 


32-bit microprocessor that 
will be upward-compatible 
with the 16-bit 8086 and its 
successors, the 80816 and 
80286. This move is in 
response to the strategy of 
Motorola, National, and 
Zilog, whose forthcoming 
32-bit processors will be 
software-compatible with 
their 16-bit processors. 

Elite Corporation, Wichita 
Kansas, is believed to be the 
first company to announce a 
system based on the new Na- 
tional Semiconductor 16032 
microprocessor (a multiple- 
chip set). А desk-top system 
using the Motorola VME bus, 
Elite's computer system will 
have a 512,400 base price. 

AMD (Advanced Micro De- 
vices), currently a second 
source for many Zilog micro- 
processors, has announced 
that it will not second-source 
Zilog's forthcoming 32-bit 
28000 microprocessor 
Rather, it will second-source 
Intel's new 32-bit i&PX-3B6. 

DEC has introduced a 
16-bit microprocessor with 
32-bit architecture, called the 
Micro/)-11. Its software |5 
compatible the firm's PDP-11 
minicomputer and contains 
on-board memory manage- 
ment to address up to 4 
megabytes of memory. 


B ubble Memory Grow- 
Ing In Popularity: With 
the introduction of several 
portable microcomputer sys- 
tems, the demand for bubble- 
memory devices has in- 
creased dramatically. The 
result 15 that Intel is reported- 
ly increasing production 
capacity for bubble-memory 
devices. Intel's bubble-mem- 
ory facility is working around 
the clock, in three shifts, try- 
ing to keep up with the In- 
creasing demand. Motorola 
and Intel have signed a 
5-year pact to jointly develop 
a new generation of bubble 
devices with a common pin- 
out and a standard architec- 


ture. The first device will 
have a capacity of 1 megabit, 
and it will be followed by a 
4-megabit device. 

Motorola will second- 
source Intel's current line of 
bubble-memory devices. This 
will be Intel's first second 
source and Motorola’s third 
attempl at second-sourcing 
bubble memories. Motorola 
had previously entered into 
agreements with Rockwell In- 
ternational and National 
Semiconductor, only to have 
these companies abandon the 
bubble-memory business. fn- 
tel has also been discussing 
second-sourcing with Hitachi. 


E EPROMS and Adap- 
tive Microprocessors: In- 
tel, Seeq, General Instru- 
ment, National Semiconduc- 
tor, and Hitachi are expected 
to begin shipping 16K-byte 
EEPROMS (electrically eras- 
able programmable read- 
only memories) that require 
only a 5-volt power supply. 
This may signal the beginning 
af the end for ultraviolet- 
erasable EPROMs (most 
PROMs used today are pro- 
grammed electrically, but 
must be exposed to ultravio- 
let fight to be erased). 
EEPROMs are expected to 
sell for 8 to 10 times the cost 
of today’s EPROMs, but they 
should drop to about twice 
the EPROM's price by 1985. 
Sometime next year, 32K-bit 
EEPROMs should become 
available, and 64-bit 
devices should appear іп 
1985. Seeq has disclosed that 
it plans ta introduce a 
256K-bit CMOS (comple- 
mentary metal-oxide semi- 
conductor) part in 1985 and 
will then move on to a 
1-megabit CMOS device. 
Current EEPROM devices 
are so expensive because the 
EE (electrically erasable) 
memory cell is about 4 times 
as large as the modern 
EPROM’s memory cell. Man- 


ufacturing EE devices is con- 
sidered the most complex 
semiconductor process to- 
day; however, some of the 
cost is offset by the fact that 
EEPROMs can be housed in 
low-cost plastic packages, 
while EPROMs must be 
housed in ceramic packages 
with an expensive quartz win- 
dow. 

Seeq also expects to intro- 
duce an EEPROM-backed 
version of Zilog's Z8 micro- 
processor, which, in effect, 
creates an adaptive micro- 
processor that can learn, 
remember, and change its 
microcode. Presently, micro- 
processors are not capable of 
doing anything other than 
what the designer thought of 
beforehand. 


Crm Versus Unix: 
Finally, we are beginning to 


see microcomputers being 
sold with Unix as the stan- 
dard operating system. 
Western Electric does nol 
permit other companies to 
use the name Unix, even 
though many have Unix 
licenses, One example of 
that is the Xenix operating 
system, which was developed 
by Microsoft under a license 
from Western Electric. Micro- 
soft claims that Xenix is an 
enhanced version of Unix. 
Naturally, people are begin- 
ning to compare the price 
and performance against 
other 8-bit disk operating sys- 
tems such as Digital Re- 
seatch's CP/M and MP/M, a 
multiuser version af CP/M. 
Several trends are emerg- 
ing from these comparisons. 
For example, 16-bit Unix sys- 
tems have base prices of 
more than 510,000 and, in 
typical multiuser configura- 
tions, may cost $20,000 or 


Model EP-2A-79 
EPROM Programmer 


Three years in the field with unsurpassed 


TRS-80 
H-8 


Ohio 
| Scientific 
. SWTP 
Aim-65 
Sym-1 
| VIC-20 
z Software is avallable for 


performa 
the ЕР-2А-79 lor most all of the microcomputers including the popular CP/M, 
FLEX, HDOS operating systems. Write or call for specific hardware/software inter- 
facing. Driver packages available for FS, 6800, 6809, 8080, 8085, 2-80, 1802. 


6502 and 2650 based systems. 
ЕР-2А.79 115У 50/60 Hz 


РМО ТМ52708 
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Blue Wood 127 
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Personality Modules 
. $17.00 PM-5 
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SA64-3 2764, 27128 
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Phone (804) 973-5482 
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ELEC TRONIC/C OMPUTER ENGINEERS 
2° чиси) 


10000001, 
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YOU SPENT LONG HOURS STUDYING TO GET 
YOUR DEGREE , BUT NOW YOU'RE PUZZLED 
ABOUT WHERE YOU CAN GO TO BEST 
USE THOSE SKILLS. 


WARNER ROBINS AIR LOGISTICS CENTER 

offers a civil service career as an engineer with a chance to 

work with stale-of-ihe-art technology 16 suppor the most 
advanced dafanse weapons system in the world. 

Warner Robins ALC will hire approx. 180 electronic/computer 
engineers. For more Info. call toll free 
1-800-84 1-9 193 or 1-600-342-0570 (in Georgia} 
or write In: DPCSC — Employment office, Robins A.F.B., Georgis 31098 


WARNER ROBINS AIR LOGISTICS CENTER 
ROBINS A.F.B., GEORGIA 31098 


U.S. CITIZENSHIP REQUIRED - AN EQUAL OPPORTUNITY EMPLOYER 


Discounted to 


$4095 


FEATURES 


= Fils Both MX 80 
and MX 100 


« Solid Wood Core 


» Smooth Paper Flaw 


« Relold Form Platiorm 


« Attractive and Durable 
Wood Grain Finish 


STRUCTURALLY SOUND TO WITHSTAND 
HEAVY VIBRATIONS 


See your local EPSON 
Dealer, or Send Check or 
Money Order or use Master 
Card or Visa 


TELEPHONE ORDERS: 
Call (214) 631-5732 


THE PRINTER BASE CO. 
P. О. Box 12205 
Dallas, Texas 75225 
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more On the other hand, 
multiuser CP/M-based sys- 
tems (MP/M) usually cost 1655 
than half of that. Microsoft is 
rumored working on a Unix 
system for the Radio Shack 
Madel 16 (a version of the 
TRS-80 Model И that has 
both 16- and H-bit pro- 
cessors) the operating sys- 
tem will accommodate three 
users. This is the least expen- 
sive Unix/68000 combination 
in sight. 

CP/M, a single-user opera- 
ting system, was created in 
1974. It was designed to run 
wilh memory systems as 
small as 16K bytes, so it was 
engineered to take up only 
6K bytes of memory. it has 
grown in size, and version 3, 
due for release shortly (with 
added features), will be a lit- 
tle larger still, having been 
designed to run in systems 
that average 48K bytes or 
larger, In turn, CP/M-based 
applications software runs 
very nicely in small-memory 
systems (we are at the point 
today where anything less 
than the 64K-byte maximum 
of most 8-bit machines is 
considered small memory). 

Unix systems, however, re- 
quire several times more 
memory (16 bits wide), It is 
not uncommon for Unix 
operating systems to occupy 
more than 50K words (100K 
bytes) of memory. Hence, 
Unix systems characteristi- 
cally require a minimum of 
128K words, and most Unix 
suppliers recommend a mini- 
mum of 256K, which ac- 
counts for a good deal of the 
increased cost. 

The operating speed of the 
multiuser Unix-like systems 
now available leaves some- 
thing to be desired in terms 
of response time. The prob- 
lem appears to be a combina- 
tion of the large amount of 
operating-system code being 
executed and the fact that 
most of the work is handled 
by one processor. Suppliers 
are trying to cope with this by 
introducing a second pro- 


cessor, typically a 780, to 
manage all ЏО operations. 
Math processors and mem- 
ory-management devices are 
used to off-load these tasks 
from the main processor. 
Both Motorola and Intel will 
soon have versions of their 
16-bit processors with virtual- 
memory-management facili- 
Lies to improve multiuser per- 
formance. These approaches, 
coupled with additional fine 
tuning of the software, are 
expected to improve the per- 
formance of 16-bit Unix sys- 
tems. іа the meantime, 8-bit 
multiuser systems have also 
been improved. 

The great popularity of 
CP/M is directly attributable 
to the huge amount of appli- 
cations software available 
for it (much in the public do- 
main) Another factor is a 
disk-format standard (8-inch 
single-density) that lets CP/M 
users exchange software 
without hassles and allows 
commercial suppliers to easi- 
ly distribute CP/M-based soft- 
ware. Although a large body 
of Unix-based applications 
software had been developed 
at universities, little of this 
has yet been transported to 
16-bit Unix systems. Addi- 
tionally, the lack of a disk- 
format standard and dif- 
ferences between various 
Unix operating systems not 
only makes exchanging soft- 
ware difficult but vendors 
have trouble selling software 
for these systems. The system 
purchaser must, therefore, 
rely on a supplier for his or 
her software needs. At this 
time and for the near future, 
the result is that an 
applications-software void 
far these systems exists. | ex- 
pect that it will take a long 
time to fil! that void. 

The Unix user interface 
leaves a great deal to be de- 
sired, according to some 
views. It has difficulties with 
consistency and command 
syntax and it lacks prompts 
and helpful error messages. 
To a great extent, this is also 


true of CP/M. Both systems 
were originally intended to 
serve system and software 
developers in scientific and 
engineering communities. 
The expectatian now is that 
Unix systems will be used in 
business and commercial ap- 
plications. Some Unix-system 
suppliers are attempting to 
cope with the problem by 
adding menu screens. They 
also plan to overcome Unix's 
lack of security by adding 
record- and file-locking 
schemes. This, however, will 
result in a lack of consistency 
among different Unix imple- 
mentations. 


Muse. Multipro- 
cessor Systems Flourish- 
Ing: Ол several occasions, | 
have expressed concern over 
the slow operation of multi- 
user (timesharing) microcom- 


puter systems. This slug- 
gishness is a by-product of 
the traditional way of using a 
single processor to handle 
multiple users, With each ad- 
ditional user, the processor 
must work harder, and it 
quickly reaches what some 
call the "Von Neumann bot- 
tleneck": the computer pro- 
cesses instructions serially at 
a finite speed, so as different 
users’ work is switched in and 
out of memory, the system 
appears to slow down. 

The alternate approach, 
which is rapidly gaining рор- 
ularity, is to use multiple pro- 
cessors оп a common bus 50 
that each user has his or her 
own processor and memory. 
Each: user shares resources 
via the bus and has access to 
facilities such as the disk sys- 
tem and printer. In effect, 
this creates a network of pro- 
cessors within one computer 
system. Each user is effec- 


tively independent of the bus 
except when he or she wishes 
to communicate with other 
users or peripheral devices by 
means of the bus, Such sys- 
tems are already in operation 
on 280-based computers us- 
ing the 5-100 bus (also known 
by its (EEE696 standard 
specification} using CP/M, 
СР/МЕТ, and TurboDOS and 
on a new system from 
Colonial Data Services. ín 
operation, they have already 
proved to have a better per- 
formance record than most 
multiuser computers with 
single 16-bit processors. 


W nere is The Ja- 


panese Microcomputer 
Invasion? The Japanese 
have long been expected to 
become a major force in the 
American personal computer 
marketplace. This has yet to 


develop, and many market- 
ing experts are wondering 
why. About 70 companies are 
already manufacturing per- 
sonal and small-business 
computers in Japan but, as 
yet, less than 20 are exporting 
products to the Li, S. 

Those companies that 
have introduced systems into 
the U. S. market have done 
so in a very low-keyed and 
cautious manner, Some have 
shown systems at trade 
shows but have not yet 
begun selling them. A num- 
ber of industry analysts 
speculate that the Japanese 
are testing the American 
market and experimenting 
with different forms of hard- 
ware and software. Although 
the hardware is being de 
signed and manufactured in 
Japan, the software, in most 
cases, 15 of American origin. 
This is particularly true in 
respect to operating systems, 


Get your computer talking and save $126. 


The Type-’N-Talk™ speech synthesizer is now available for only $249. 


The Type-'N- Talk ™ text-to- 
speech synthesizer automatically 
translates your text into electronic 
speech and allows your computer 
to speak with an unlimited vocab- 
шағу, Standard with an RS-232C 
interface, Type-'N-Talk has an 
interna] microprocessor and 
750 character buffer. And 
remember, it doesn't use your 
computer's mernory to make 


your text speak. 


Here's what you get. Type 


Û Unlimited vocabulary SC-01 
speech synthesizer chip. 


D Text-to-speech 
algorithm for A 
translation. 

O RS-232C 
interface. 

D Selectable 
Baud 4 
(75-9600). 


Circle 475 on inquiry card. 


pile ایر‎ 


“Р "ө. 


-"N-Talk is covered by a limited 

warranty. Write Votrax for a free copy. 

500 Stephenson Highway, 
Troy, NII 48084. 


oba 
d y" fof A 


О Spelling and phoneme access modes. 


TYPESN 4 AE 


тщ} ro Wwe 


| 
M n ee | 


O 750 character buffer. 

C Data echo of ASCII characters. 

D Complete installation and 

programming instructions. 

Great new software 

is available for 
Type-'N- Talk equipped 

computer systems. 

To order, see your local 

computer retailer or call toll-free 


1-800-521-1350 


Michigan residents, call (313) 
$88-0341. MasterCard, VISA or 


— 


personal check ac- 
cepted. The price 
is $249 plus $4 
for delivery. 
Educational dis- 
count available. 
Add sales tax in 
Michigan and 
California. 


Ф) VOTRAX 1922 
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SENECA ELECTRONICS 
SUPER DISCOUNTS TRS-80® AND OTHERS 


languages, and business pro- Tandy has also filed suit 
grams. The japanese are, against a number of Hong 
however, proving quite origi- Kong firms for copying 
nal іп creating computer ТЕ5-80 firmware. The situa- 
TRS-80* games. tion with software is re- 
BELL & HOWELL” (APPLE) The lapanese may not portedly worse: virtually any 
ATARI make major inroads into the game can be bought for 


VIC COMMODORE" ы І 
and OTHERS... American personal computer | $0.50 above the cost of a 


TRS-80^ 16K MODEL ІШ $810.00 


TRS-80" 64K MODEL II $2995.00 
АТАН!" 800 W/16K $650.00 


market for another year or 
two [or possibly three?) 
Some market analysts are 
predicting that in 5 years the 
Japanese will control half of 
the American personal com- 
puter market, This prediction 
is based on the assumption 
that such companies as Sony, 
NEC, Sanyo, Hitachi, and 
Matsushita Electric (maker of 
Technics and Panasonic 


blank floppy disk and popu- 
lar business-applications soft- 
ware is being sold at tremen- 
dous discounts. 


Т, And Movies Turn- 
Ing To Computer Graph 
les: Television stations and 
movie studios have dis- 
covered that computer-gen- 


VIC-20" HOME COMPUTER $245.00 


ALL MACHINES COME WITH FULL equipment) will capitalize on erated images expand crea- 
MANUFACTURERS' WARRANTY!! their tremendous marketing tive horizons and, in many 
COMPUTER FURNITURE, PRINTERS. PERIPHERALS, YOU NAME capabilities, cases, reduce production 


IT, WE GOT IT, AT THE PRICE YOU WANT TO PAY, WE ACCEPT 
CERTIFIED CHECKS, MONEY ORDERS, VISA & MASTERCARD. 
SHIPPING CHARGES WILL BE ADDED TO CHARGE CARD ORDERS, 


costs. TV studios are using 
more and more computer 


MX-80 
$9.95 ca 


MINIMUM ORDER OF 3 RIBBONS 
SAVE 10% WITH PURCHASE OF A DOZEN 


1 ACROSS J3Ax'*AQ 


SENECA ELECTRONICS 
RD #1, HARMONY, PA 16037 
(412) 452-5654 


IT'S YOUR MOVE 


MAKE IT NOW 


EPSON 


CARTRIDGE RIBBONS 


MX-100 | 
$12.95 ea 


LABEL SPECIAL 


CONTINUOUS LABELS 


ЛЛА NOW 2.99/M (5M Min) | 
CHECK-MATE is now a distributor 
of Memorex Diskettes | 


А... Copying Situa- 
tion Worsens: Apple Com- 
puter is actively combating 
the production of Шера] 
copies of the Apple |! in the 
Far East by filing court suits 
against companies in New 
Zealand, Taiwan, and Hong 
Kong. 5o far, these suits do 
not appear to have had any 
effect, because the copied 
computers are becoming in- 
creasingly available in Far 
Eastern countries. In In- 
donesia and Singapore, re- 
portedly swarming with 
bogus Apples, prices are said 
to be as low as $500. 
Counterfeit Apples can be 
purchased assembled, in kit 
form, and even as bare 
printed-circuit boards, with- 
out integrated circuits. The 
boards are identical to the 
genuine Apple ІІ board, with 
the exception that the ROM 
(read-only memory] sockets 
have been reconfigured to 
accept standard 2716-type 
EPROMS (erasable program- 
mable ROMs). Peripherals 


graphics to animate commer- 
cials, create channel logos, 
and to zoom program titles 
into place or put them 
through wondrous transfor- 
mations. 

Movie studios are using 
computers to create back- 
grounds for scenes, as well as 
for special effects. Instead of 
building full-size props or 
miniature models, computers 
now generate three-dimen- 
sional images, and the live 
action is then superimposed 
on the backdrop images 
photographically. The im- 
ages are produced on color 
video screens having up- 
wards of 2 million pixels 
(picture elements) and then 
captured on film. Movement 
is animated on a theater 
screen by flashing a se- 
quence of thousands of im- 
ages, with each being slightly 
different from the preceding 
one. Previously, each of the 
images had to be individually 
made by an artist, but now 
the computer quickly and 
easily constructs each frame 


heck 


Toll Free 800-343- 7706 NES Ma 617-963-7694 


P.O. Box 103 Randolph, Ma. 02368 
WE ACCEPT MASTERCHARGE AND VISA 


such as the 80-column video at substantially less cost. 
cards, Microsoft's Softcard 

(with the 280 microproces- H 

sor), language cards, and so otiine For The Dis- 
on are being copied too. abled: SIGCAPH (Special in- 


S46 Метесімт 1002 © BYTE Publicatinns Inc Circle 74 on Inquiry card. 


i a M ee 4 


terest Group on Computers 
and the Physically Handi- 
capped), a subgroup of the 
ACM [Association for Com- 
puting Machinery), has set up 
a hotline for people seeking 
information on computer and 
high-technology aids for the 
blind, deaf, or motor im- 
paired. The number is (503) 
357-4354. 


Се To Pinch 
Car Thieves: Great Britain's 
Home Office, Scientific 
Research and Development 
Branch, has developed a sys- 
tem in which a TV camera is 
linked to a computer that 
contains the latest data on 
stolen cars. AS a car passes 
by the camera, the computer 
reads its license plate, deter- 
mines if the car is stolen, and 
alerts the police to a stolen 
vehicle within seconds. A 
prototype has already been 
demonstrated, and the Home 
Office expects the system to 
be in operation soon. 


uos Service im- 
pounds Chess Computer: 
Intent on stopping the flow 
of sensitive technology to the 
Soviet Union, the 1). 5. Cus- 
toms Service recently seized 
and impounded Belle, the 
world-champion chess com- 
puter. Ken Thompson, the 
Bell Laboratories scientist 
who built Belle, was taking it 
to Moscow for a chess exhibi- 
tion at the time. The Com- 
merce Department said that 
Belle, winner of the 1980 
World Computer-Chess 
Championship tournament, 
might be of military use to 
Moscow. 

When asked to comment, 
Thompson said, "the thing 
plays chess ..that's all." 
He added that the only way it 
could be used  militarily 
would be "to drop it out of 
an airplane. You might kill 


somebody that way." 

A Commerce Department 
spokesman said Thompson 
would be subject to a penalty 
for violation of the Export 
Control Act. The penalty 
ranges from a cash fine to 
losing the computer alto- 
gether, 

Thompson, noting that all 
the parts used in Belle are 
easily purchased їп this coun- 
try, added, "I just don't see 
the point of all this." 


n andom News Bits: 
Centronics, which originally 
slated the introduction of its 
Quietwriter printer for the 
spring of 1981, has begun 
showing the unit to potential 
customers, but still hasn't 
given any word on delivery. 
The Quietwriter uses a stylus 
to print in much the same 
manner that a human uses a 
pen to write оп paper.... 
Atari recently introduced 
ERIC (Electronic Retail Infor- 
mation Center), really a 
"computer salesperson” con- 
sisting of an Atari 800 tied to 
a videodisc player. It asks 
prospective customers to 
answer a few questions, then 
it selects one of 13 different 
sales presentations on the 
disk... . Zilog has begun pro- 
viding samples of the 28003 
and 78004, enhanced ver- 
sions of the 28001 and 
78002. When used with the 
28015 paged MMU (memory- 
management unit), the new 
microprocessors will give the 
processors paged virtual- 
memory capability..., Com- 
puterland Corporation and 
Kanematsu-Gosho Limited, 
Tokyo, have entered into an 
agreement to open Com- 
puterland stores in japan. 
Ten stores are expected to be 
opened next year, with an 
eventual total of 250 
planned Currently, there are 
a little more than 800 com- 
puter stares in Japan, most of 
which are geared toward the 
hobbyist... . Consumers 


Union, publisher of Con- 
sumer Reports, is reportedly 
working on a study of per- 
sonal computers. ... IBM is 
selling a 68000-based system 
via its recently acquired Dan- 
bury, Connecticut, subsidi- 
ary, IBM Instruments. The 
computer uses the Versabus 
and comes with а multi- 
tasking operating system. 
Price is $5700....Did you 
know that there are almost 
600 database systems ас- 
cessible to computer users by 
telephone and that the num- 
ber of systems is growing ata 
very healthy rate? The Direc- 
tory of Online Data-bases, 
from Cuadra Associates, 
Santa Monica, California, 
lists them all. 


е РИС Of The 
Month: “Eight Things Your 
Computer Won't Do: 1) А 


BDOS ERROR 
ON B:BAD SECTOR 


computer won't save уои 
money 2) A computer won't 
make your organization run 
right. 3) A computer won't 
solve every problem. 4) A 
computer won't run itself. 
5) A computer won't always 
be right. 6) A computer won't 
protect itself. 7) A computer 
won't meet all its own needs. 
8) A computer won't become 
obsolete" joe Makower, 
“Plugging Into The New 
Computers," Eastern Review, 
June 1982, published by East/ 
West Networks 


MAIL: | receive a targe 
number of letters each month 
as a result of this column. If you 
write їс me and wish a 
response, please include 3 self- 
addressed, stamped envelope. 


Sol Libes 
POB 1192 
Mountainside, NJ 07092 в 


Before disk errors ruin your work again order BADLIM. 
в BADLIM assures the reliability of your CP/M 


computer. 


в You can use your disks 10 times longer without 
lasing your data AND your time. 

в BADLIM checks thoroughly your disk marking all 
the blocks which have defective sectors. Tha 
Operating system will know that those sectors 


should be skippad. 


ә BADLIM is the only program that gives protection 
for soft and hard errors, 

а The first time BADLIM will list which filas in your 
disk are on bad sectors, $0 you can take action to 


correct it. 


в Bur thereafter the bad areas in your disk will be 
automaticaly by-passed. 

т For CP/M 1.4 single density and for CP/M 2.xx of 
any format and density. It is a must for Winchester 
ав the media cannot be replaced. 

GADLIM cost ouly $73. Whatever lhe reason you have 

19 use a compuler you nead BADLIM, Contact your 


dealer or call us today. 


BLAT R&D Corp., 8016 188th. St SW, Edmonds 


WA 98020. Phone:(206) 771-1408 
DEALER INQUIRIES INVITED. 


Circle 58 on Inquiry card. 
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Amateur Radio: Theory 
and Practice, Robert 1. 
Shrader. New York: Gregg/ 
McGraw-Hill, 1982; 340 pages, 
18.5 by 23.5 cm, softcover, 
ISBN 0-07-057146-5, $14.95. 

Basic BASIC-English Dic- 
tionary for the Apple, PET, 
and TRS-80, Larry Noonan. 
Beaverton, OR: Dilithium 
Press, 1982; 147 pages, 14 by 
26.3 cm, softcover, ISBN 0- 
918398-54-1, $10.95. 

The BASIC Conversions 
Handbook for Apple, TRS-80, 
and PET Users, David A. 
Brain, Philip К, Oviate, Paul 
J. A, Paquin, and Chandler 
D, Stone Jr, Rochelle Park, 
МІ: Hayden Book Co., 1981; 
80 pages, 14.6 by 22.6 cm, 
softcover, ISBN 0-8104- 
5534-Х, $7.95. 

BASIC for Beginners, 
William E. Conley. Prince- 
ton, NJ: Petrocelli Books, 
1982; 162 pages. 13.8 by 20.8 


Books Received 


cm, softcover, ISBN 0-89433- 
141-8, $9.95. 

Building Effective Decision 
Support, Ralph H. Sprague 
Jr. and Eric D. Carlson. 
Englewood Cliffs, N]: Pren- 
tice-Hall, 1982; 329 pages, 
15.5 by 23.5 om, hardcover, 
ISBN 0-13-086215-0, $24.95. 

Color Graphics for inte- 
color 3651 and Compucelor 
И Computers, David B. Suits. 
Hilton, NY: Joseph f. Charles 
Publishing (POB 750), 1981; 
152 pages, 21.5 by 27.5 cm, 
softcover, ISBN 0-9607080- 
1-4, $15. 

Computer Awarmess Book, 
2nd edition, Donald D. Spen- 
cer. Ormond Beach, FL: 
Camelot Publishing Co. 
1982; 32 pages, 21.5 by 28 
cm, softcover, ISBN 0-89218- 
051-X, $2.90. 

Computer Science, David 
Woodhouse, Greg Johnstone, 
and Ann McDougall. Milton, 


Queensland, Australia: Jacar- 
anda Wiley Ltd. (65 Park 
Ка.), 1982; 612 pages, 18.3 
by 24.6 cm, softcover, ISBN 
0-471-33389-1, $14.94 (Aus.). 

The Custom TR5-80 & 
Other Mysteries, Dennis 
Bathory Kitsz. Upland, CA; 
ЦС Computer Services (1260 
West Foothill Blvd.), 1982; 
335 pages, 21 by 27.5 cm, 
softcover, ISBN 0-936200- 
02-2, $29.95, 

Design and Analysis of 
Computer Communication 
Networks, Vijay Ahuja, New 
York: McGraw-Hill, 1982; 
306 pages, 16.5 by 24.5 cm, 
hardcover, ISBN 0-07-000697- 
0, $29.95. 

Electronics for the Modern 
Scientist, Paul B. Brown, 
Gunter N. Franz, and Howard 
Moraff. New York: Elservier 
North-Holland Со., 1982; 
496 pages, 18 by 26 cm, hard- 
cover, ISBN 0-444-00660-5, 


$29.95, 

File and Data Base Tech- 
niques, James Bradley, New 
York: Holt, Rinehart & 
Winston, 1982; 562 pages, 
18.1 by 24.2 cm, hardcover, 
ISBN 0-03-058673-9, $27.95. 

A First Course in Com- 
puter Programming Using 
Pascal, Arthur Keller. New 
York: McGraw-Hill, 1982; 
306 pages, 21.5 by 27.9 сп, 
softcover, ISBN 0-07- 
033508-7, 814.95. 

Games for the Atari, S. 
Roberts. Pomona, СА; El- 
comp Publishing Inc. (53 
Redreck Lane), 1982; 115 
pages, 13.5 by 20.9 cm, soft- 
cover, ISBN 3-911682-84-3, 
$7.95. 

Handbook of Cubik Math, 
Alexander Н. Frey Jr. and 
David Singmaster. Hillside, 
NJ: Enslow Publishers (POB 
777), 1982; 193 pages, 15.2 
Бу 23 cm, softcover, ISBN 0- 


NSS Offers 
An Incredible 


Advantage. 


РАР geen eh ПШ Е 


N55 software written specifically for Northatar's ADVANTAGE™, is the "Sacond Genersiion” 
of software lor Northstar computer systems. Our fuily integrated accounting packages, 
making extensive use ol ihe computers graphic capabilities, Include general ledger, accounts 
тсаічва, aocounis payable, Inventory control, and рау! — the hst Hortheter payroll. 
Oihar packages coming soon Inciude ?!^vantory Control, Order Entry, Payrall Job Coating. 
and Accounts Payable Job Costing 
Why NSS software? H you're a Norihalar dealer, you have a loll [ree support hotline and 


cassatie training tapes —Ls! (һә ADVANTAGE "talk to you! Or, (f you awn a Northstar compuler 


И means greater Пехізіну with extensive integrated graphic eapabi usn. 
That's The Incredible Advantage! 


CALL TOLL FREE FOR 
MORE DETAILS 


1-800-722-3446 
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NATIONAL SOFTWARE 
EMS 


P.O Box 51091 i 
Зан Lake City, Шай 84151 
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amessage 
to our subscribers 


From time to time we make the BYTE subscriber list 
available ro other companies who wish to send our 
subscribers promotional material about their products. We 
take great care to screen these companies, choosing onty 
those who are reputable, and whose products, services or 
information we fee! would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of 


our mailing list and look forward to finding information of 
interest to them in the mail. Used are our subscribers" 
names and addresses only (no other information we тау 
have is ever given). 


While we believe the distribution of this information ts of 
benefit to our subscribers, we firmly respect the wishes of 
any subscriber who does not want to receive such 
promotional literature. Should you wish го restrict the use 
of your name, simply send your request to the following 


address. 
BYTE Publications Inc 


Attn: Circulation Department 


70 Main St 
Peterborough NH 
03458 


89490-058-7, $9.95. 

How to Solve Statistical 
Problems with Your Pocket 
Calculator, Vieki F. Sharp. 
Blue Ridge Summit, PA: Tab 
Books, 1982; 257 pages, 12.6 
by 20.7 cm, softcover, ISBN 
0-8306-1303-X, $8.95. 

IBM s Personal Computer, 
Chris DeVoney and Richard 
Summe, Indianapolis, ІМ: 
Que Corp, (6515 East 82nd 
St.}, 1982; 320 pages, 18.9 by 
23.5 cm, [SBN 0-88022-100-3, 
$14.95. 

Industrial Electronics: A 
Text-Lab Manual, 3rd edi- 
tion, Раш B. Zbar. New 
York: Gregg/McGraw-Hill, 
1981; 278 pages, 21 by 28 cm, 
soRcover, ISBN 0-07-072793-7, 
$12.95. 

Information and Commu- 
nication Technology for the 
Community, 2nd edition, 
Steve Johnson. Portland, 


OR: Rain Community Re- 
sources {2270 Northwest Ir- 
1982; 33 pages, 


ving St.), 


21.5 by 27.2 cm, softcover, 
ISBN-none, $6. 

Interfacing to S-100/1EEE 
696 Microcomputers, Sol 
Libes and Mark Garetz. 
Berkeley, CA; Osborne/Mc- 
Graw-Hill, 1981; 322 pages, 
16 by 23.5 cm, softcover, 
ISBN 0-931988-37-3, $15. 

Introduction to Com- 
puters, 2nd edition, Alton R. 
Kindred, Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 542 
pages, 17.5 by 23.5 cm, soft- 
cover, ISBN 0-13-480079-6, 
$18.95. 

An Introduction to Micro- 
computers, Volumne 0: The 
Beginner's Book, 3rd edition, 
Adam Osborne and David 
Bunnell. Berkeley, CA: Os- 
borne/McGraw-Hill, 1982; 
233 pages, 16.7 by 23.3 cm, 
softcover, ISBN 0-931988- 
64-0, $12.50. 

Introduction to Simula- 
tion: Programming Tech- 
niques and Methods of Ана!- 
ysis, James A, Payne. New 


York: McGraw-Hill, 1982; 
324 pages, 16.4 by 24.2 cm, 
hardcover, [SBN 0-07-048945-9, 
$27.95. 

Managing the System Life 
Cycle, A Software Develop- 
ment Methodology Over- 
tigw, Edward Yourdon. New 
York: Yourdon Press, 1982; 
144 pages, 17.7 by 25.3 cm, 
softcover, ISBN  0-917072- 
26-X, $27, 

The Master Handbook of 
IC Circuits, Thomas R. 
Powers. Blue Ridge Summit, 
PA: Tab Books, 1982: 532 
pages, 12.6 by 20.7 cm, soft- 
cover, ISBN 0-8306-1370-6, 
$14.95. 

Microcomputer Math, 
William Barden Jr. In- 
dianapolis, ІМ: Howard W. 
Sams & Co., 1982; 128 pages, 
13.5 by 21.5 cm, softcover, 
ISBN 0-672-21927-1, $11.95. 

Microprocessor Inter- 
facing, Joseph j, Carr. Blue 
Ridge Summit, PA: Tab 
Books, 1982; 246 pages, 12.6 


by 20.7 cm, softcover, ISBN 
0-8306-1396-X, $7.95. 

Pascal Programming, A 
Spiral Approach, Walter 5. 
Brainerd, Charles H. Gold- 
berg, and Jonathan L. Gross. 
San Francisco, CA: Boyd & 
Fraser Publishing, 1982; 584 
pages, 20.2 by 25.2 cm, soft- 
cover, ISBN 0-87835-122-1, 
$17.95. 

Personal Computing, 2nd 
edition, Daniel R. McGlynn, 
New York: John Wiley & 
Sons, 1982; 335 pages, 17 by 
25.3 ст, softcover, ISBN 
0-471-88164-2, $14.95. 

The Pocket Guide of Com- 
puter Terminology, Donald 
D. Spencer. Ormond Beach, 
FL: Camelot Publishing Co., 
1982; 16 pages, 10.7 by 2B 
cm, softcover, ISBN 0-89218- 
065-8, softcover, $1.25. 

Programming the PET? 
CBM, The Reference En- 
cyclopedia for Commodore 
PET & СВМ Users, Raeto 
Collin West. Greensboro, 


$595.00 


The Last Expansion Unit You 
Will Ever Have To BUY 


The ях most commonly required add-on features for your (BM РС 


Without Using Any Additional Slots! 
e Six additional system slots. (Dynamic Panty Error Correcting 
. Extra heavy duty power supply to Стейу),* 
power а 5" winchester in your % ‘Two Asynchronous seria] ports.* 
де © Three parallel роњ.“ 
* Real Time Clock.* 


e Up to 192k of additional memory 
with our exclusive DPECC (R) 


IM شس‎ 


The 192k RAM, 2 asynchronous serial ports, 3 parrallel! ports, and а Real 
Time Clock are all built on to the motherboard, so you won't have to waste 


precious slocs an them. 

The Expansion Unit comes withour these ороп» installed.* So you don't 
have to pay for them if you don't need them. But when you do, all you have 
to de is plug m the chips and you are ready t go. 


= options are available installed with the Expansion 
ни. 
ЕТІ 2146 WALSH AVENUE 


SANTA CLARA, CA 95050 
(408) 727-7548 
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DEVELOPMENT 
HARDWARE/SOFTWARE 


GTEK MOOEL 7128 
EPROM PROGRAMMER 


Compare the features: 


*"Microprocesgor based ісе Десе (pr wasa 
of мча and interface ен 
der | 


2B compatitda with sra 
d ыы with an Н5-222 in 


vafe Mot baud rais, XonZXolt ur convar- 
pat ka. 


27 5d. 2516, ON adiu, mE. 
2132. 2732А, 2722, M 
2754, 27084, 2 А geit رما‎ 
types Қыз Lan m. 
адоти: ute ol proper program voltage 
on type selected. 
®Optiona зорро for EEPROMS 
#Menu driven eprom type settion, по 
penonality modula кей, 
«Форе intel and Motorola dara formats 
a m conversational hen formats, 
س‎ ik- wean dump arl ШОО rele reed 


&intoru driven ty ahead, ram enj 
pi ake. frog 


мегіђу гам time е sending data, 
A Program singe byte, block, оғ whole eprom 
Sinteligem diegnostics iian between 
eprom which is bal and uns wh 
needs ergung. 
è Erasure check ommani. 
@Busy light indices when power i£ inis 
applied ta progrant socket, 
тәрен with zero rap Ok 


120 
pur weenie т PM alighi шені 
9 High Perlormance/Cast ratio, 
Model 7128 PRICE £395.00 


n ae yanen of Ed 


oh Sen 4 "Л 
hy. Upgradeble to full oe 
Бе 7128/24 PRICE $269 As 


AQcaazari es Ettiers, Eproms, Cables 


СТЕК. 
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Girele 201 on Inquiry card. 


GTEK MODEL 9900 SERIES COMPUTERS 


a4 MHz ZBO CPU, no ғай stete 

@126K byte ВАМ with Oak select 

ӘОМА ЧҢоору disk pion with track but- 
tating for feat diek 170, 

i ep Ports with type ahead, speeds 10 

eParallel printer port, with 47K. (ттш 
driven spool. 

eWincheste interlace port. 

аршы птілі-Моррнч, FORMATTED пога» | 
{© 1,8 Megabyte. 

a Eight inch drives available Мо. 

ӘФпе year warranty (80 days on drives) 


Nee thes er anan Quit t ralja 
st $2380.00 * СРМ" 


сойған GEKÎ демі fer к a | 
Sartes 


BOO tailored to your specific needy, 


0655 ASSEMBLERS Avocet бүйтті, 
Рог de dp - 
i ar familie: 


BEN, A 
8800, NEC7690, FS, COPS 


Cross Assemnbter iri each 
NEC75DO price Ау ЖҮР 


us 6502, 


* Trademark of Digital Resarch, inc. 


Post Office Вох 289 
Waveland, Mississippi 39576 
(601) 467-8048 


Books Recelved 


NC: Compute! Books, 1982; 
504 pages, 18.7 by 25.8 cm, 
softcover, ISBN  0-942386- 
04-3, $24.95, 

Projects іп Machine in- 
telligence for Your Home 
Computer, David L. Heiser- 
man. Blue Ridge Summit, 
PA: Tab Books, 1982; 337 
pages, 12.6 by 20.7 cm, soft- 
cover, ISBN 0-8306-1391-9, 
$9.95. 

6502 Assembly Language 
Subroutines, Lance A. Leven- 
thal and Winthrop Saville, 
Berkeley, CÀ: Osborne/Mc- 
Graw-Hill, 1982; 550 pages, 
18.5 by 23.5 cm, softcover, 
ISBN 0-931988-59-4, $15.95. 

Structured FORTRAN 77 
Programming, Seymour V, 
Pollack, San Francisco, СА; 
Boyd & Fraser Publishing, 
1982; 496 pages, 21.6 by 27.7 
cm, softcover, ISBN 0-87835- 
095-0, $17.95. 

Swift's 1982 Educational 
Software Directory, Apple 11 
Edition. Austin, TX: Sterling 


ue 


Swift Publishing Co., 1982; 
358 pages, 14 by 21.5 cm, 
spiral binder, ISBN 0-88408- 
150-8, $14.95. 

The Theory and Practice of 
Reliable System Design, 
Daniel Р. Siewiorek and 
Robert S. Swarz. Bedford, 
MA: Digital Press, 1982; 772 
pages, 19 by 24 cm, ISBN 
0-932376-13-4, $55. 

Understanding Computer 
Systems, Harold W. Lawson 
Jr. Rockville, MD: Computer 
Science Press, 1982; 164 
Pages, 17.2 by 25.4 cm, soft- 
cover, ISBN 0-914894-31-5, 
$9.95. 

Using Personal Computers 
in the Church, Kenneth 
Bedell, Valley Forge, PA: 
Judson Press, 1982; 109 
pages, 13.8 by 21.4 cm, soft- 
cover, ISBN 0-8170-0948-5, 
$6.95. 

Visicale for the TRS-80 
Model JI апа Model 16 Com- 
puters, E.J. Desautels. 
Dubuque, 1А: Wm. С. Brown 


ITS A 
ROM CARD! 


P, ШШ Е 


Со., 1982; 144 pages, 22 Бу 
27,9 cm, spiral binder, ISBN 
0-697-09955-5, 516.95. 

Visicalc: Home and Office 
Companion, David M, 
Castlewitz, Lawrence |, 
Chisausky, and Patricia 
Kronberg. Berkeley, CA: Os- 
borne/ McGraw-Hill, 1982; 
181 pages, 21.2 by 27.5 cm, 
softcover, ISBN  0-931988- 
50-0, 815.99, 

What to Do When You Get 
Your Hands on a Microcom- 
puter, Charles P. Holtzman, 
Blue Ridge Summit, PA: Tab 
Books, 1982; 188 pages, 17.6 
by 25.3 cm, softcover, ISBN 
0-8306-1397-8, $10.95. 


The Wonders of Magic 
Squares, Jim Moran. New 
York: Vintage Books, 1982: 
227 pages, 21.5 by 27.5 cm, 
softcover, ISBN 0-394- 
74798-4, $5.95. 

Working Robots, Fred 
Dilgnazio, New York: El- 
sevier/Nelson, 1982; 149 
pages, 15.5 by 23.5 cm, hard- 
cover, [SBN 0-525-66740-7, 
$11.50. 

Writings of the Revolu- 
tion, Edward Yourdon, ed. 
New York: Yourdon Press, 
1982; 460 pages, 21 by 27.5 
cm, softcover, ISBN D- 
917072-25-1, $30.88 


This 45 a list of Books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 


іп computer science and related fields, We regret that we cannot 


| review or comment on all the books we receive; instead, this list 15 


meant to be a monthly acknowledgment of these books and the 


publishers who sent them 


Vew, 


ITS A 
RAM CARD! 


STATIC RAM 


Featuring two independent banks of 8 sites (28 pin sockets} the ADS 
Memorizer allows you mix RAM with ROM or dedicate to either. 


Independent wait states (0-5) per bank supports fast RAMS with slow Epromsl 
Allows system to run at max speed! Uses any 1K x B to *32K x 8 part *Single 
RAM or ROMI Extended memory address or bank select. 
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supply 


Ackerman Digital 
Systems, Inc. 

110 М. York Road 

Elmhurst, IL 60126 


(312) 530-8992 міч 
COM ғә 00 


Circle 9 on Inquiry саса. 


Maxell 
Diskettes 


The floppy disks that meet 


or exceed every standard 
of quality. Dealer inquiries 
invited. 


Call Toll Free 
1-800-237-8931. 


іп Florida, саі! 
813-577-2794. 


Ж Tech* Data Corporation 
Г 3251 Tech Drive North 
St Petersburg. FL 33702 


Clrele 440 on Inquiry card. 


Double Your 
| 5%" disk storage 
Кб НУ without adding a drive. 


Get twice as much from your НАЗ or 
H89 microcomputer, Our FDC-880H 
floppy disk controller, in conjunction 
with your ӘМ” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double 
sided, single and duuble-density, A” and 
бу" drives — simultaneously. 


С.О н. ا‎ Inc. 


Controlled Dats Pre ge чү, Per 
7210 Clairmont Меза Bivd., San Diego, CA $t 
(714) 560-1272 


Circle 70 on Inquiry card. 


EDGE-86 
AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


» HARDWARE 

— A Мари" COMPATIBLE 82086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
сенді PORTS, TWO PARALLEL КО PORTS AND 
8k BYTES OF PROM WITH BOOT STAAP 
LOADER FOR CPMIBR'* 
== 1266 BYTES UYNAMIC НАМ BOAR 

— 4SLOT MULTIBUS CARD CAGE, О тн COM. 
PLETE DOCUMENTATION AND SCHEMATICS: 


ARE 
— СРМІ86 О 5 WITH COMPLETE UTILITIES, 82% 
—QOFF THE SHELF DELIWERY— 


MICRO SYSTEMS 


IE | 
195 W. EL "TELEPHON REAL, SUNN YVALE, СА 94086 


LEPHONE: 406-738-4729 
+ Mutlebub THA bl inte “Pe | Бе ы Goer PRISE 


Circle 170 on inquiry card. 


9'A" Floppy Disk Drives 
(Direct IBMS Plug-in) 


TANDON Model TM 100-1. $199* га. 
TANDON Model TM 100-2.. $268* га. 
12: Grean Phospher Zenith Mentor — $309* ea. 


Also availabia - TM 6025, 6035. and 
603E Winchester Drives 


For info or orders 
call — 316-683-9225 
or 316-685-9445 
MC / VISA or C.O D. with certified check 
or money order Kansas residents add 
2% sales tax 
* Plus shipping. 


G-H Computer Systems, Inc. 
Р.О. Box 871 Hope, AK 71801 
(501) 777-9859 


Circle 198 on Inquiry card. 


GRAPHIC SOFTWARE ON СРАМ FOR 
ENGINEERING & BUSINESS SYSTEMS 


We PLOTTERS. СЛЕ '9. ШИ ыы ама WT. fairen 


PLOTHRRE-7Z 

ТАҒ ІТ OT аып Biji 
} FROM YOUR DEALER. OR CALL 
THE ENÉRCOM? CONPRWT 


P.G- 691 28014 
арга, ED. Мағ» 


t 102150Р = 1645 


ME Fahd uPHRRDS Соте TT г 
MAE uPuAMGS TOPA} р. | 

быты QUAL ITT Седа тра 5 

Sager. t PALE IES. зар, AARBIC. 


i теи: ыыы i MANUAL ONLY, v, ^ " 


Circle 180 on Inquiry card. 


DISK DRIVES 


SANYO EXTERNAL 


5320 
IBM INTERNAL 


5270 
TRS 80 DRIVES 


Bare $205 
Complete *250 


ORDERS ONLY: 1-800-327-6590 
Voice; 305-877-2830 DATA: 305-877-2829 
638 S. Diiard St, 

all West Orange Shppg. Cntr. 


m Systems Winter Garden, 
cg) FL 32787-0915 


"m 


| | milier 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


100 Foothill Blvd 
San Lys Obispo, СА 
93401 (In Cal call | 
(805) 543-1037 ] 


[2xs1 


Computing 


PROFESSIONAL KEYBOARD. Makes your 2221 eases |0 | 
use Eme programs quickly ang (тог пае — Plugs 
зілі тю your 2X61 wrihoul any soldenng Нах 47 
keys ant а lull space bar 125.0 
32K RAM. Expand the memory capacily of your АВТ 
with thia disect-plag-in module Fully compalibie with 
Sincialr’s 16K НАМ (Io gere your 2Х87 system a full 
ABK} 599 95 
БАК RAM Expand your 2Х81 memory capacity in 115 
mammum Plugs in directly to your ZABT 5149.95 
Selte qe Cassette 
MULTIFILE PLUS GAMES 


Date Werage тузт) Шш (6A 9 
Бік кузет. РШ бы 
mined ыр тешбеу рь 
діл шк байый 11" 
ен 3 dala е «інде 


жы Di 


GLADSTONE reg 


Ma! giger iu 158^ Xenmore Ave Bollo NY 14217 
CheCkt а” money orders No Г006 Aga sh pping 


ANALOG @ DIGITAL 


DIGITAL a» ANALOG 


CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


a - thle beard ten ТЫП 
i трое Hgh ond leu olt 
irem 1 to Dga Шү; cred! 
іш i Тастай 
PS Oe he 


ber ER - 
in i TN. 


fine киш» Data Co 


For additional details about Mad AD-TOO- and other 
tested, are 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road. Sulle C-10 
Newbury Park, CA 91320 


1805! 498-3651 


Circia 66 on Inquiry card. 
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Powerful... 
because it’s 


Relational 


The new RL-1 Database® from ABW Corporation gives you the power of a sophisticated relational 
database management system for your IBM Personal Computer“, Сготетсо“, ог CP/M" computer. 


Why a Data Base Management System? 


Whether your business is accounting, engineering, 
or production your main use of a computer is to 
maintain and process information. A Data Base 
Management System allows that information to be 
maintained independent of a particular application. 
Different programs can easily process the same data 
without modification or data re-entry. 


Why Relational? 


The relational model presents data in simple, easy to 
use tables. The simplicity and power of this tabular 
form allows the user to answer complicated ques- 
tions by learning only three operations: Selection, 
Projection, and Join. 


The RL-1 System Includes: 


Relational Data Base 
А complete implementation of a relational data base. 


Query Language 

An interactive high level query language, similar to SOL. 
This query language uses simpie English phrases for the 
operations selection, projection, and join. Thus, even ihe 
novice user can easily ask sophisticated questions. 


Relational Editor 
A screen oriented editor to create, delete, and update your 
data files, 


Program interface 
Allows you 10 access the data base through high leval 
language programs. 


File Transfer Programs 
Utility programs to assist the user in transferring to/from 
existing programs and other machines, 


These live packages allow you to create and maintain a sophisticated dala base system for many diverse applications. 


Application Packs 
To assist the user several application packages will soon be available tor use with the RL-1 system. 


Report Generator 
Automatically formats data trom multiple files for report 
generation. 


input Processor 
Allows user to input dala vla custom designed "forms" for 
easy operator entry. 


General Ledger 
Includes General Journal, Posting to Accounts, Trial 
Balance, Balance Sheet, and Income Statement, 


Accounts Receivable 
Generates invoices and statements. Handles aging of 
accounts receivable. 


Accounts Payable 
Handles checks, check register, vouchers, and vendor files. 


Payroll 
Processes 940, 941, and W-2 forms. Maintains employee 
files and payroll register. 


Inventory and Production Control 
Mainlains Inventory status and current price lists. Gener. 
ales reorder report, bill of materials, etc. 


Executive Planner 
Assists in the generation of business plans and projec: 
tions, Allows for optimization of key paramelers. 


Graphics Processor 

Allows dala to be displayed graphically. Compatible drivers 
for the (BM Personal Computer, Cromemco SDI, Tektronix” 
4010, Houston Instruments ОМР" plotters, and many 
others. 


RL-1 (в available for IBM DOS, Cromix, CDOS, and CP/M system tor only $495.¢ Application Packs al additional costs. 


Саманта Ti? бұ AB Copaon 

"Bi Рызоғы CO/hpunat f ақтама Loademare TH 
итти еі Busen 

504 Cama CDOS. and Cromenoo am 

Меслим (зоти а ol Сасигиртеп inc 

СҰРЫ ш а пора vadaman of Digest Каным imr, 
Throne rg а. парами) бгаагаа. of Тиен Inc 


aaa. аа RELATIONAL 
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For further intormation contact" 

ABW Corporalion 

Р.О, Box M1047 

Ann Arbor, Mi 48106 

(313) 971-9364 
DATA BASE | | 
Pe CORPORATION 


Circle 8 on inquiry card. 


What's New? 


Graphics 


Graphics Terminals 


The NJC-MI401 series 
of graphics terminals from 
Nippon Computer Com- 
pany can mix graphics 
with text. Standard features 
include RS-232C- and Cen- 
tronics-compatibie 8-bit 
parallel ports, 274K bytes of 
memory, a |4-inch raster- 
scan display. 1032- by 
780-dot picture resolution, 
and compatibility with the 
Tektronix Plot 10. Plotting 
commands supplied in- 


clude point, straight line, 
circle, ellipse, elliptical arc, 
grid, oblong. polygon, and 
symbol. Standard control 
commands include virtual 
window, fact, rotor, and 
mode, Full specifications 
are available from Nippon 
Computer Co, Ltd.. Naito 
Building. Nihonbashi 
Натасһо 2-25-1. Chuo- 
ku, Tokyo, Japan 103. 
Circle 600 on inquiry card. 


Graphics 
Presentation Tool 


Plotstar is a graphics pre- 
sentation too! from Cov- 
ington Computer Sales Ltd. 
Designed for CP/M-based 
systems and the ІВМ Per- 
sonal Computer, Plotstar 
lets yau prepare graphs for 
use in business and scien- 
tific presentations. It has 
the ability to mix graphics 
with word processing far 
report preparation and It 


uses existing accounting 
and statistical information 
го prepare graphs, 

Plotstar costs $975. For 
the name and address of 
your nearest Plotstar 
dealer, contact Covington 
Computer Sales Ltd., 269 
Pleasant Park Rd., Ottawa, 
Ontario КІН 5M7. Can- 
ada, (514) 337-0844. 
Circle 501 on inquiry сага, 


Two Graphics 
Products Marketed 
by Peachtree 

The PGL {Peachtree 
Graphics Language] inter- 
active graphics program- 
ming language and the 
Business Graphics System 
are being marketed by 
Peachtree Software. PGL 
lets you create high-preci- 
sion text, graphs, and bar 
charts in both color and 
black-and-white. It includes 
two- and three-dimen- 
сапа! graphics trans- 
formations and features 
multiple exploded pre-chart 
segments, zooming, pan- 
ning, strp-chart scrolling, 
multiple independent 
graphs, rotation, and an- 
notation. Many popular 
digitizers, light pens, cursor 
keys, and joysticks are sup- 
ported. its price rs 5600. 

The Business Graphics 
System is a menu-driven 
graphics-applications pro- 
gram for CP/M-based micra- 
computers. It can be used 
to develop presentation 
graphics such as transpar- 
encies, slides, business 
charts, and graphs. A pre- 
sentation designed by the 
Business Graphics System 
can contain any combina- 
tion of bar and pie charts, 
line and area graphs, and 
word charts using as many 
as seven character fonts. 
It's supplied with an inter- 
face ta the company’s 
Реасһсаіс electronic 
spreadsheet and to the 
Peachtext word processor, 
The suggested retail price is 
$400. Contact Peachtree 
Software іпс., 3445 Реасһ- 
tree Rd. МЕ, Atlanta, GA 
30326, (404) 239-3000. 
Circle 602 on inquiry сага, 


Easy-to-Use 
Business 
Graphics 

The Redding Group de- 
signed its fully interactive 
Graftalk graphics package 
for business users. Graftalk 
can make bar charts, pie 
charts, and line and symbol 
charts on most CP/M- 
based microcomputers 
equipped with graphics 
devices and color or black- 
and-white monitors. Graf- 
talk features English-lan- 
guage commands and an 
install procedure to con- 
fiqure the program to your 
microcomputer and graph- 
ics devices: screens, 
printers, or plotters. Graph 
characteristics аге adjust- 
able through simple com- 
mands, and Graftalk lets 
you design graphics using 
more sophisticated com- 
mands, ranging from 
moves and draws to win- 
dows and viewports. Graf- 
talk lets you execute com- 
mands in three ways: 
typed in for execution, col- 
lected in the built-in editor's 
workspace and executed 
іп a sequence, or collected 
and run as a file from a 
disk, For most business 
graphics, knowledge of 
Graftalk's more complex 
commands is not required. 

Graftalk requires that 
data be entered in the form 
of a table of nurnbers. Data 
tables can be entered while 
you are using Graftalk or 
tables can be stored on 
disk. The price is $450, Full 
details are available from 
the Redding Group Inc, 
609 Main St., Ridgefield, CT 
06877 


Circie 603 on inquiry card. 
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Graphics Generator 

The RG-GG? Is a two- 
board Multbus-compatble 
graphics generator from 
Raster Graphics, it has a 
512 [horizontal) by 480 
(vertical) display format, 
and it provides you with 
dua! refresh memories, 
refresh-memory readback, 
light-pen interface, vertical 
scroling, and a 4K-byte 
duakport RAM  jrandom- 
access read/write memory] 
for instruction storage. 
Other standard features in- 
сінде text and graphics, 
rectangular fill, selective 
erase, circles, variable-size 
characters, bold characters, 
point-to-point draw for 
coordinate list, and RS-170 
composite video and TTL 
(transistor-transistor logic) 
Output signals, RG-GG7 
can be configured for redi 
greervblue or for black- 
and-white use. 

The RG-GG/ costs 
$1295, Further details are 
avallable from Raster 
Graphics, POB 23334, 
Tigard, OR 97223, |503) 
620-2241. 

Circle 604 on inquiry card. 


Full-Color Video 
Film Recorder 

Polaroid's Videoprinter 
Model 8 is an 8 by 10 
color-film recorder that 
transforms video signals in- 
to full-color instant photo- 
graphs. The microproces- 
sor-controlled display pro- 
duces continuous-tone 
Polaroid 8- by 10-inch 
overhead transparencies 
and prints of computer or 
video images. The system 
has automatic settings for 


What's New? 


brightness, contrast, and 
color balance, all of which 
are manually adjustable. 
The Videopnnter measures 
24 by 16 by 25 inches and 
weighs 5O pounds. 

The Model 8 Videoprint- 
er has a suggested retail 
price of approximately 
$6000. For further details, 
contact Polaroid industrial 
Marketing, 575 Technol- 
оду Square, Cambridge, 
MA 02139, (800) 225- 
1618; іп Massachusetts, 
call collect |617) 547-1577. 


Circie 605 on inquiry card. 


RGB Board for Apple 
A video board that рго- 
vides the Apple I! with 
composite synchronization 
signals for any RGB [red/ 
green/blue] monitor is 
available from Video Mar- 
keting. The board can be 
used with the 8O-character 
Videx card, so you can dis- 
play both color graphics 
and 80-column text on the 
same monitor. The board 
plugs into Apple stot 7 and 
permits text-page displays 
in one of eight colors. Mea- 
suring 44% by 2% inches, 
the board's output signals 
are «TTL (transistor-tran- 
sistor logic]. and its com- 
posite signals are — TTL. 
The board comes with 
gold edge contacts and 5 
feet of five-conductor rib- 
bon cable for signal output. 
It costs 5179 and 15 avail- 
able from Video Marketing 
Inc.. РОВ 339, Warring- 
ton, РА 18976, |215) 
343-3000. 
Circle 606 on inquiry card. 
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Cursor-Control 
Optlon 

The Cross Hair Cursor 
option from Selanar Cor- 
poration 15 fully compatible 
with the company's. graph- 
Ics enhancements for 
alphanumeric terminals. 
This multifunction contro! 
pad consists of a pressure- 
sensitive keypad with eight 
directional keys, six mode- 
selection keys, апа two 
user-definable function- 
contro! keys. Keys supplied 
inciude term and graph 
clear, print, term mode, 
jump. and fast. The Cross 
Hair Cursor can operate in 
the Tektronix Emulation 
mode It measures 4 by 6 
inches. 

The Cross Hair Cursor is 
provided with a 36-inch 
cable that connects it to 
the Selanar Graphics board 
through the terminal. The 
suggested list price is $250. 
For complete details on 
graphics boards and the 
Cross Hair Cursor, contact 
Selanar Corp., 437-A Aldo 
Ave. Santa Clara, CA 
95050, [408] 727-281 1. 
Circle 607? on inquiry card. 


Graphics Package 

Has Got a Secret 

Avant-Garde Creations’ 
Hi-Res Secrets Graphics Ap- 
plications System, by Don 
Fudge. is designed to show 
you whats needed to 
create marketable graphics 
programs. Based on the 
Apple Hi-Res Secrets pack- 
age, Graphics Applications 
extends that package by 
leading you step by step 
through procedures that 


explain how faster and bet- 
ter high-resolution BASIC 
and assembly-language 
graphics programs can be 
designed, Procedures pro- 
vided include business 
graphs, electronic and ar- 
chitectural design, arcade 
and adventure game crea- 
tion, three-dimensional 
shapes, scene creation, 
shape drawing, and shape 
and scene saving. 

The Hi-Res Secrets 
Graphics Applications Sys- 
tern is composed of three 
unprotected disks and a 
manual. An Appie li Plus 
with 48K bytes of memory 
is required. The price is 
$75. Available from Avant- 
Garde Creations, РОВ 
30160, Eugene, OR 
97403, (503) 345-3043. 
Circle 608 on inquiry card. 


Graphics 
Processing System 
GPS [Graphics Process- 

ing System) from Stone- 
ware lets you create, edit, 
and manipulate images on 
your Apple Il. GPS, which 
requires any Apple-corm- 
patible joystick or paddle, 
lets you create images with 
six primary colors. You can 
draw with and mix any 
colors. GPS features the 
ability to work on any 
scale, 4 and |6 times zoom 
Capabilities, two-dimen- 
sional rotation, image en- 
largement or reduction. 
arid the ability to change 
proportions horizontally 
and vertically. Standard 
text fonts are uppercase. 
The Professional GPS is 
compatible with the Apple 


Graphics Tablet, the Sym- 
tec Light Pen, and Houston 
instrument's Hi-Plot DMP 
3, 4. 6, and 7, Тһе Profes- 
sional GPS has а suggested 
retail price of 5179; the 
standard version costs 


What's New? 


$69. GPS is manufactured 
by Stoneware Inc. 50 
Belvedere St, San Rafael. 
CA 94901, [415] 454 
6500. 

Circle 609 on inquiry card. 


SYSTEMS 


Stand-Alone 


68000 Trainer 


Computer System ASSO- 
ciates has introduced a self- 
contained, MC&8000-based 
training and prototyping 
system called the Micro 
68000. it comes with a 
б-атр switching power 
supply, 20-key keyboard, 
28-digit hexadecimal dis- 
play, 80-bit binary display, 
and keyboard-monitor pro- 
gram. Micro 68000 permits 
direct entry of machine-lan- 
guage instructions. 

Encased in a wood and 
clear plastic cabinet, Micro 
68000 15 available factory- 
direct for $1495, It’s sup- 
plied with 68000 Assem- 
bly Language Program- 
ming by Gerry Kane, Doug 


Hawkins. and Lance 
Leventhal (OQsborne/Mc- 
Graw-Hill) апа Prentice- 


Hall’s 16-Bit Microproces- 
sor User's Manual. Con- 
tact Computer System As- 
saciates Inc. 7562 Trade 
Sî, San Diego, CA 92121, 
|714) 566-3911. 

Circle 610 on inquiry card, 


Muitipurpose 

OEM Boards 
National Semiconductor 
Is marketing two versions 
of a complete. multipur- 
pose, single-board com- 
puter designed for OEM 
(original equipment manu- 
facturer) applications ог 
process-control and cus- 
tam-testing systems. Desig- 


nated the BLC-80/24 and 
the BLC-80/28, both ver- 
sions support up to 32K 
bytes of ROM {read-only 
memory] and are upward- 
compatible with National's 
BLC-80/204. Standard fea- 
tures include an 8085A-2 
central processor, jumper- 
selectable 4.8- or 2.4-МН2 
clock rates, and 48 pro- 
grammable ИО lines with a 
single programmable RS- 
232C serial port. The 
PL/M-80 programming lan- 
guage is available as an ор- 
tion. 

In production quantities, 
the BLC-80/24 15 $945, 
which includes 4K bytes of 
RAM (random-access read? 
wnte memory), For $1095, 
the BLC-80/28 provides 8K 
bytes of RAM. Contact Na- 
tional Semiconductor, 
2900 Semiconductor Dr., 
santa Clara, CA 95051, 
(408) 721-5000. 


Circle 611 on Inquiry card, 


Single-Board 
68000 Computer 
Educational Microcam- 

puter Systems’ M-68000 
single-board computer kit is 
based on Motorola's 16-bit 
68000 microprocessor, The 
system operates at 10 MHz 
and 5 equipped with 20K 
bytes of ог-роага static 
RAM (random-access read/ 
wnte memory}, [6K bytes 
of on-board EPROM [eras- 
able programmable read- 
only memory} space, and 
five 16-bit counter/timers. 
Standard features include 
seven levels of prioritized 
interrupts, WYO memory-ex- 
pansion buses, two RS- 


232C serial communica- 
tions ports, a 16-bit bidirec- 
tional parallel port, on- 
board real-time clock, and 
an on-board hardware 
protection circuit. The 
M-68000 Is software-com- 
patible with Motorola's 
MEX6BKDM board. 

Prices for the M-68000 
board begin at 599.95 
{bare board}. For complete 
pricing and technical 
specifications, contact 
Educational Micracom- 
puter Systems, РОВ 16115, 
Irvine, СА 92713, [714] 
553-01 33. 

Circle 812 on inquiry card. 


Portable Computer 
Has Bubble Memory 

Teleram's 3000 portable 
computer features 128K 
bytes of internal bubble 
memory, Under CP/M op- 
erations, the nonvolatile 
memory is configured as а 
drive A, Тһе 3000 has a 
4-іпе by 80-character LCD 
(liquid-crystal display) win- 
dow that scrolls up and 
down a 24-line by 80-char- 
acter display memory. 
Other display attributes in- 
clude a 5 by 7 matrix, 160 
displayable characters, and 
a choice of viewing angles. 
The 3000's keyboard has 
83 keys, І6 of which are 
user-definabie, arranged in 
a standard typewriter for- 
mat and a 12-key numeric 
and cursor keypad. Stan- 
dard features include a 
2.5-MHz 2801 centra! pro- 
cessor, a serial RS-232C 
port, 64K bytes of RAM 
(random-access read/write 
memory), and 4K bytes of 
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ROM [read-only memory] 
with bank-switched diag- 
nostics and housekeeping. 
Power 15 supplied by bat- 
tenes that recharge during 
9-10 15-volt DC or |10- to 
230-уоіг AC operations. 
Options include an ex- 
panded 256K-byte mem- 
огу and ап expansion 
chassis made up Of a card 
cage, up to four 5%-inch 
floppy-disk drives, and a 
display screen. Prices begin 
at 52995. For additional 
details, write to Teleram 
Communications Corp., 2 
Corporate Park Dr., White 
Plains, NY 10604. 
Circle 613 on inquiry card. 


Winchester Disk 
Standard with E'Lite 

Barrington International 
Corporation's E'Lite micro- 


computer has а built-in 
Irwin 510 5'A4nch Win- 
chester-disk drive for 10 
megabytes of formatted 
data storage. Carrying 64K 
bytes of RAM (random-ac- 
cess read/write memory). 
Еле uses a 6-MHz 2808 
microprocessor and is sup- 
plied with builtin con- 
trollers for a printer, display 
monitor, floppy-disk drive, 


What's New? 


and communications. Stan- 
dard features include an in- 
tegral 3-inch cartridge tape 
backup that, according to 
Barrington, can copy 10 
megabytes of data in 8 
minutes and а 72K-byte 
cache memory. Supplied 
software is made up of the 
CP/M operating system, 
Micropro's Wordstar word 
processor, an electronic 
spreadsheer, and the Con- 
dor Senes 20 database 
management system, a full 
relational! system. 

ELte has a suggested 
retail price of $7995 Dealer 
inquies are invited. For 
more information, contact 
Barrington International 
Corp., Suite 4, 738 Airport 
Bivd., Ann Arbor, М! 
48104, (313) 769-761]. 
Circle 614 on inquiry card. 


6-MHz Super Cadet 

The Super Cadet from in- 
tegrated Business Com- 
puters uses Zilog's 6-MHz 
28ОВ microprocessor. It has 
а 150-папозесопа RAM 
(random-access read/write 
memory) and uses 64Қ- 
byte integrated circuits for 
a total of 256K bytes of 
memory. Standard features 
include double-sided 
double-density floppy-disk 
drives with voice-coil ac- 
(uation rather than stepper 
motors, and switch-select- 
able MP/M-to-Oasis-to- 
FAMOS operating systerris. 
The single-board Super 
Cadet can be expanded to 
include 10 I/O ports [nine 
for users, one for a printer], 
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large SMD disk drives, and 
reel-to-reel or саппаде-аре 
units, 

The basic 64K-byte 
Super Cadet is available in 
either a desktop or a rack- 
mounted unit for $5595, 
Write or call Integrated 
Business Computers, 
21592 Мага St, Chats- 
worth, CA 91311, (213) 
882-9007 
Circle 615 on inquiry card. 


nn ee ZR NN E "Ч, 
PERIPHERALS 


Bisynchronous 
Communications for 
the Apple 

IE Systems is marketing a 
serial synchronous I/O 
board that lets а CP/M- 
based Apple Il or II! com- 
municate with remote 
computers using біѕуп- 
chronous protocols. When 
combined with the bisyn- 
chronous software prod- 
ucts from Micro-Integration 
Inc., an Apple can emulate 
an RJE [remote job entry) 
terrrunal using either 3780, 
3741, 2780, and 2770 pro- 
tocols or a 3271/77, 
3274/78, 3275, and 3276 
bisynchronous device. 

The serial VO board with 
one bisynchronous soft 
ware product costs $1195. 
Dealer discounts are avail- 
able. For full information 
on the asynchronous, Dr 
synchronous, апа syn- 
chronous data-link control 
software for 8- and |6-bit 
microcomputers, contact IE 
Systems Inc, 98 Main St., 
POB 359, Newmarket, NH 
03857, (603) 659-5891. 
Circle 616 on inquiry card. 


Keyboards Designed 
for Disabled 

EKEG Electronics Com- 
pany markets remote and 
expanded Apple |! key- 
board attachments for 
physically disabled іл- 
dividuals. The remote key- 
board features an ad- 
justabie bracket that lets 
you mount the board in 
any position appropriate 
for the user and joystick 
and push-button controls. 
The unit is designed to be 
easily accessible by means 
of a mouthstick or head- 
stick and features latching 
switches on the shift, con- 
tral, and repeat keys, 

The expanded keyboard 
is designed to accommo- 
date individuals with a 
variety of disabilities, such 
as motor or limb dysfunc- 
tions. visual impairments, 
and teaming disabilities. 
The board does nat require 
an external power supply, 
nor does it interfere with 
the Apple keyboard's stan- 
dard operation. 

Both keyboards are de- 
signed to ignore uninten- 
tional movements associ- 
ated with involuntary 
tremors. The suggested 
price for either keyboard 15 
$675. Other expanded 
keyboards are available for 
the Sinclair ZX81, the Com- 
modore PET, the Casio 
Organ, and Texas In- 
struments’ Speak & Spell, 
Speak & Read, and Speak & 
Math. Full details are avail- 
able from EKEG Electronics 
Co. Ltd., POB 46199, Sta- 
tion G, Vancouver, British 
Columbia, V6R 465, 
Canada, |604) 685-7817. 


Circle 617 on inquiry card. 


What's New? 


GLOUCESTER B 


US COMPANY INC 


PROMLUEEM 


То the VIC Belongs the PROMQueen 


The PROM@Queen Car- 
tridge from the Gloucester 
Computer Bus Company 
provides EPROM program- 
ming, operating, and emu- 
lating capabilities for the 
Commodore VIC-20 com- 
puter. PROMQueen sup- 
ports 2716, 2732A, and 
2732 EPROMs (erasable 
programmable геад-оліу 
memories}, A Mimic switch 
permits an external com- 
puter to access programs 
written in PROMQueen’'s 
4K bytes of RAM (random- 
access read/write mem- 
ory), A DIP {dualan-line 
package) switch [s used to 
determine which of the 
VIC's four expansion 
biocks 5 occupied by 
PROMQueen so that 
PROMQueen's RAM can 


be used to expand the 
VIC's user BASIC memory. 
The DIP switch allows 
PROMQueen to be used 
with other cartridges, such 
as the Commodore VIC- 
MON 6502 assembler and 
editor, without address 
conflicts. A ЛЕ (zero inser- 
поп force) socket that can 
be run directly on the VIC 
is included. 

The PROMQueen Car- 
tridge costs $199, which 
includes а tutorial-type 
user's manual and a gener- 
al-purpose machine-lan- 
guage loader, editor, and 
debugging program. Con- 
tact Gloucester Computer 
Bus Co. Inc., 6 Brooks Rd., 
Gloucester, MA 01930, 
(617) 283-7719 
Circle 618 on inquiry card. 


Controller Card Has 

Four-Drive Capability 

Rana Systems’ Elite Con- 
troller Card has a four-drive 
capability and can be used 
with any combination of 
Elite Minifloppy or Apple І! 
disk drives. Elite automat- 
cally boots 13- and lé- 
sector disks and is compat- 
ible with DOS 3.3, Pascal 
1.1, and CP/M 2.20B. Stan- 
dard features include LED 
(light-emitting diode) m- 
dicators for operating 
modes and diagnostic aids, 
power-eduction capabili- 
lies, and ап interface- 
buffering design. 

Elite comes with a man- 


ual and a disk enhancer. 
The price is $135. Full 
details are available from 
Rana Systems, 20620 
south Leapwood Ave., 
Carson, CA 90746, (213) 
538-2353. 

Circle 619 on inquiry card. 


Multiuser Memory Board 


Macrotech Internation- 
al's 256K-byte dynamic 
memory board is designed 
for 8- and i6-bit 5-100- 
based computer systems. 
The board supports 24-bit 
addressing and features a 
mapping option for use 
with systems equipped 
with 16-07 addressing 
capabilities. A memory- 
mapping scheme Jets you 
translate each 4K block of 
the 16-bit (64K) logic ad- 
dress to any 4K block of the 
256K-byte on-board mem- 
ory, The board operates at 


& MHz with 280/8085-type 
processors and at 8 MHZ 
with most 16-bit processors 
without walt states 

A complete installation 
guide for MP/M I! BIOS апа 
CP/M 2.2 virtual-disk appli- 
cations is included in the 
manual, The board, called 
the Model 55256, costs 
51379; a faster version is 
available on request. Con- 
tact Macrotech Interna- 
tional, 22133 Cohasset St., 
Canoga Park, CA 91303, 
(2) 3) 887-5737, 
Circle 620 on inquiry card. 
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What's New? 


SOFTWARE 


Programmer Uses 
Shorthand 

Advanced Operating 
Systems’ Programmer pro- 
vides a “programming 
shorthand” by taking your 
ideas and writing the 
necessary BASIC program 
lines. it presents your op- 
tions in a menu format, lets 
you copy any program on 
disk, and has the ability to 
generate graphics and 
music programs. 

Programmer is currently 
available for the Apple І 
Plus with 64K-byte Apple- 
soft BASIC, Apple CP/M 
systems, and 64K-Dyte IBM 
Personal Computers with 
two disks drives, a mono- 
chrome display or printer 
card, and PC DOS. Com- 
plete with documentation, 
the Programmer costs 
5199. The documentation 
alone is availabie on re- 
quest for 530. Contact Ad- 
vanced Operating Systems, 
450 5t. John Rd., Michigan 
City, IN 46360, (800] 
348-8558; in Indiana, (219) 
879-4693. 
Circle 621 an inquiry card. 


Fller: Apple Disk 
Utility 

The Filer is an Apple disk- 
ublity system for 35-, 40-, 
and /O-track drives. Pro- 
duced by Central Point 
Software, the Filer package 
contains a disk-drive speed 
check, disK-drive test, à 
35-second fast-copy pro- 
qram, and a file manager. 
Options include catalog 


with space on disk, delete, 
lock and unlock files, 
change booting program 
(name and file type}, and 
copy files, disk, and DOS 
(disk operating system). 
The Filer has a suggested 
retail price of 519,95. It's 
available at computer 
stores or factory-direct from 
Central Point Software Inc., 


POB 19730-4203, Por- 
land, OR 97219, |503) 
244-5782. 


Circle 622 on inquiry card. 


IBM Software Line 

Lifeboat Associates has 
announced that its 8086 
Software Library programs 
can now run on the ІВМ 
Personal Computer with 
PC-DOS and on other 
8086/8088 computers that 
run MS-DOS, such as Seat- 
tle, Godbout, and Tecmar. 
Emulator/86 15 among the 
programs in the library. It 
lets you run CP/M-86 soft- 
ware under PC-DOS faster 
than with CP/M-B6. An- 
other member of the library 
is the Pmate text editor, It 
features single-keystroke 
editing. expression evalua- 
tion. horizonta! scrolling, 
and macro command de- 
finitions. 

Also available is the Lat- 
tice C Compiler, A full im- 
plementaion of the C lan- 
guage, Lattice C is Unix 
version 7 compatible. it 
produces relocatable ma- 
chine code in Intel's 8086 
object-module format for 
use with the linker supplied 
with DOS. For system utili- 
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ties, Lifeboat offers the 
UTB6 system, which gives 
you formatted and sorted 
directories, interactive copy 
routines, and formatted 
printouts. For complete 
details, contact Lifeboat As- 
sociates, 1651 Third Ave., 
New York, МҮ 10028, 
(212) 860-0300. 

Circle 623 on inquiry card. 


integrated 

W/ord Processor 

The Finalword 15 an inte- 
grated word-processing 
system that runs with 
CPIM, CP/M86, or PC- 
DOS. Produced by the 
Mark of the Unicorn, and 
requinng a 56K-byte com- 
puter, Finalvvord is con- 
figured to support most 
printers and terminals, It 
features automatic word- 
wrap and inset mode, 
global search and replace, 
justification, multiple-line 
spacing, move and delete 
blocks of texl, and cursor 
positioning according to 


words, sentences, lines, 
and paragraphs. With 
Finalword, index entries 


and footnotes are placed in 
appropriate text areas. 
When you output а docu- 
ment under Finalword, ап 
index rs created with ap- 
propriate page numbers 
and entries. Other features 
include multiple buffers and 
windows that allow you to 
split the screen and display 
two separate files simultan- 
eously, directory access 
while editing, simultaneous 
editing and printing, crasn 
recovery, state save, and 
true proportional spacing. 


Іп addition, eight menus. 
callable at any time, are 
provided. 

Тһе Finalword costs 
$300. For full details, con- 
tact Mark of the Unicorn, 
РОВ 423, Arlington, MA 
02174, (617] 489-1387. 
Circle 624 an inquiry card. 


Еа ج‎ 
PUBLICATIONS 


Accounting Plus 
Training Manual 
The Accounting Plus 
Training Manual is a self- 
teaching guide covering 
the accounting principles 
necessary to run a business 
using а microcomputer 
and Systerns Plus’s AC- 
counting Plus system, an 
integrated elght-module 
CP/M- and MP/M-compat- 
ible system. After explain- 
Ing accounting terminol- 
agy and detailing the audit 
trail from the ledger to in- 
dividual department 
records, this manual gives 
you hands-on experience 
with the software's busi- 
ness, accounting, and 
managementr-reporting 
functions, From there, 
you'll learn the entire oper- 
ation of Accounting Plus, 
including its general ledger, 
payables, receivables, sales 
order entry, payrall, and 
point-of-sale capabilities. 
The Accounting Plus 
Training Manual is avail- 
able through your local 
Systems Plus retailer, Con- 
tact Systems Plus Inc., 1120 
San Antonio Rd., Palo Alto, 
СА 94303, (415) 969-7047. 
Circle 625 on inquiry card. 


5-100 Bus 
Buyers Guide 

гопоак Company's 
8-100 Bus Buyers Guide 
lists more than 450 5-100 
bus-compatibie board-level 
products, including single- 
board computers, permh- 
eral controllers, and video 
boards. Product descrip- 
tions provide desgn and 
performance specifications, 
prices, delvery/availability, 
date first manufactured. 
and manufacturers’ local 
sales offices. More than 65 
compames are represented. 

Тһе 5-100 Bus Buyers 
Guide 15 produced serm. 
annually. Single copies cost 
$25 Additional copies 
shipped ro the same ad- 
dress are 59.95 each, add 
$10 per copy for orders 
Outside the U. 5. Available 
directly from Ironoak Co., 


What's New? 
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3239 Carnimto Ameca, La 
Jolla. СА 92037, |714) 
450-0191. 

Circle 626 on inquiry card. 


Free Brochure 
on Flexydisks 
A &-page product 

bulletin on Flexydisks is 
available free of charge 
from BASF Systems Corpor- 
ation. The brochure ex- 
plains how Flexydisks are 
made and offers tips on 
proper disk care and han- 
ding. Also included 15 a 
product listing. BASF Flexy- 
disks are available tn bath 
54- апа &inch formats. 
Write to BASF Systems 
Corp. Computer Media 
Marketing, Crosby Dr.. 
Bedford, MA 01730. 
Circle 627 on inquiry card. 


Local Networks and 
Teletext Explored 
Local Network Напа- 

book and Teletext and 
Videotex in the United 
States are two recent 
publications from the Data 
Communications Special 
Project Center. A collection 
of arucles first published in 
Data Communications 
magazine, Local Network 
Handbook explores all 
aspects of local network- 
ing. Professionals will find 
this book a comprehensive 
reference tool that provides 
an overview of network 
technology ranging from 
historical to specific applica- 
tions. This book was edited 
by George Davis, editor-in- 
chief of Data Communica- 
tions. 

Teletext and Videotex 
in the United States is an 
al-encompassing guide to 
the technological revolu- 
tion that may someday 
alter the manner in which 
Americans shop, work, 
and communicate, Com- 
missioned by the Nationa! 
Science Foundation, this 
book's ream of authors 
from the Institute for the 
Future have created chap- 
ters on technology, appli- 
cations, marketing oppor- 
tunities, and sociological 
implications, It is written 
with the hands-on profes- 
sional and mature enthusi- 
ast i mind, 

Local Network Hand- 
book costs $25. Available 
in hardcover, Teletext and 
Videotex in the United 
States is priced at 530. 
Order from Data Commu- 
nications Special Project 
Center, McGraw-Hill Publi- 
cations Co,, 122] Avenue 


Of the Americas, New 
York, МҮ 10070. |212) 
997-2015, 


Circle 628 on inquiry card. 


Brochure Describes 

Graphics Software 

Precision Visuals has a 
free 8-раде brochure iltu- 
Strating its device-inde- 
pendent approach to 
graphics software. Your 
Complete System for 
Building Better Graphics 
describes the company's 
DI-3000 FORTRAN-callable 
graphics subroutines, its 
Grafmaker data-presenta- 
tion subroutines, a three- 
dimensional display pack- 
age called Contouring, and 
the Metafile translator, а 
“time-independent” pic- 
ture editor. For your copy 
of this full-color brochure, 
contact Dave Glander, Pre- 
cision Visuals, 250 
Arapahoe, Boulder, CO 
80302, [303] 449-0806. 
Circle 629 on inquiry card. 


Graphics and image 
Processing 
Algorithms 

Theo Pavlidis's Algo- 
rithms for Graphics and 
Image Processing 15 avail- 
able from the Computer 
Science Press. This book ex- 
plores most aspects of pic- 
torial information process- 
ing by computer, inciuding 
computer graphics, com- 
puter image processing, 
and pictorial pattern recog- 
nition, Although its em- 
phasis js on mathematical 
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tools, the book also covers 
image synthesis, analysis, 
and encoding. Detailed 
listings of many algorithms 
are provided. 

Algorithms for Graph- 
ics and Image Processing 
costs $24.95. Contact the 
Computer Science Press 
inc.. 11 Taft Court, Rock- 
vile, МО 20850, (301) 
251-9050. 

Circle 630 on inquiry card, 


Logo Book Doubles 
As Self-Study Gulde 
A text and a self-study 
guide suited for use with 
the Logo programming 
language, Turtle Geo- 
metry: The Computer as a 
Medium for Exploring 
Mathematics has been re- 
leased by the MIT Press. 
The authors, Harold Abel- 
son and Andrea diSessa, 
are members of the Logo 
Group at the Massachu- 
setts Institute of Technol- 
ogy's Artificial intelligence 
Laboratory, where Logo 
was developed. Some of 
the topics explored are ran- 
dom motion, branching 
processes, space-filling de- 
signs, vector operations in 
two and three dimensions, 
topology of curves, maze- 
solving algorithms, and 
spherical and “cubical” 
geometry. Three hundred 
illustrations enhance this 
477-page book, which 
costs $22.50 and is avail- 
able from the MIT Press, 28 
Carleton St, Cambridge, 
MA 02142, (617) 253- 
2884. 
Circle 631 on inquiry card. 


What's New? 


Bulletin Describes 
Sonlc Digitizer 

Science Accessories Cor- 
poration is offering a free 
2-page technical bulletin 
describing the capabilities 
of its Grafbar Model GP-7 
sonic digitizer. The Bulletin 
contains technical specifi- 
cations, descriptions of the 
GP-7's menu features and 
output formats, and dis- 
cusses available styli, cur- 
sors. and sensors. The 
GP-7 permits іей- or right- 
hand digitizing on any 
work surface. 

For your copy, request 
technical bulletin ОР-7- 
3-82 from Science Acces- 
sores Corp, 970 Kings 
Highway W. Southport, 
CT 06490. 

Circle 632 on inquiry card. 


VIC-20 User Guide 

The VIC-20 User Guide, 
by John Heilborn with Ran 
Talbott, addresses experi- 
enced and beginning pro- 
grammers alike. Produced 
by Osbome/McGraw-Hill, 
this 250-page paperback 
book provides operating in- 
Structions for the Commo- 
dore VIC and Its associated 
peripherals, such as disk 
drives, printers, and 
modems. It has tutorials іп 
VIC-20 BASIC and detailed 
coverage of BASIC state- 
ments and functions, in- 
cuding advanced color 
graphics. Appendices offer 
further information on trig- 
onometric functions and 
assembly codes and ma- 
chine-Jevel subroutines. 
Also provided is a rnemory 
map specifying many PEEK 
and РОКЕ locations. 
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The МІС-20 User Guide 
costs $16.95. Contact 
Osbome/McGraw-Hill, 630 
Bancroft Way, Berke- 
ley, СА 94710. [415] 
548-2805. 

Circle 633 on inquiry card. 


MISCELLANEOUS 


Fujitsu to Market 
Plasma Display 

The Component Divi- 
sion of Fujitsu Arnerica is 
marketing a 480-character 
plasma-display panel called 
the FPC 4012 NRUL. It 
uses monolithic integrated 
circuits for its drive circuits 
and CMOS (complemen- 
tary metal-oxide semicon- 
ductor} LSI (large-scale inte- 
gration) devices for control 
logic. The unit features 
high-contrast orange char- 
acters on a black back- 
ground and a CRT- [cath- 
оде-гау tube) compatible 
interface that connects to 
various system buses 
through a CRT controller, 
Power consumption ts 13 
walls. 

The FPC 4012 NRUL 
costs $597 In OEM [ОП- 
ginal equipment manufac- 
turer} quantities. Contact 
George Neeno, Fujitsu 
America іпс., Component 
Division, 918 Sherwood 
Dr.. Lake Bluff, IL 60044, 
(312) 295-2610. 

Circle 634 on inquiry card. 


Fast Floating Point 
for Atarl 

The Fastchip floating- 
point mathematics ROM 
{read-only memory) from 
Newell Industnes is said to 
provide up to three and 
one-half times the speed of 
the original Atari BASIC 
floating-poinr routines. 
Fastchip is pin-compatible 
with the ROM it replaces 
and requires no modifica- 
Lions, cuts, or wires. 

Fastchip costs 541.95, 
including shipping and 
handling. It comes with a 
90-day warranty. Overseas 
orders are $2 higher, For 
additional information, 
contact Newell industries, 
3340 Nottingham Lane, 
Plano, TX 75074, (214) 
423-1781, 


Circle 635 оп inquiry card. 


Stack Rack 

The Stack Rack from 
Remtron lets you tuck more 
than 600 sheets of paper 
undemeath your Epson 
MX-80 printer, Stack Rack 
features a bail guide that 
prevents the paper from 
snagging and a paper stop 
that halts the paper from 
sliding out the rear during 
operation ог transporta- 
tion. The unit is con- 
structed of clear acrylic and 
is equipped with skid-resis- 
tart padded feet. 

Stack Rack costs $14 95, 
plus $2 shipping and han- 
diing. Order from Remtron, 
POB 2280, Santa Clara, CA 
95055. 

Circle 636 on inquiry card. 


OKIDATA 


MX 80 F/T 499. 


MX 100 


DAISY WHEEL 
PRINTER 


ET CETERA 


PAINTER INTERFACES 
ІВМ PC Cable 

АТАН! Cable 

15K Wizard BPO 

Apple Card & Cable 49. 
Microbuffer I| 32K 259. 


PERIPHERALS 
Amdek Color il 749. 
Apple Cat II 299. 
d/Base |! 495. 
DB Master 169. 
Data Factory 249 
David's Midnight Magic 29. 
Microsoft Softcard 269. 
Micromadem Ii 269. 
MX-80 Ribbons 10. 
МХ-100 Ribbons 20. 
Okigraph for 82А/ВЗА 79. 
TKC Keypad 119. 
TPI Printwheels SCALL 
Wizardry 39. 
16K Upgrade 200NS 11. 
бак Upgrade 200NS 110. 


Computer 


| | “ , r Company. 
inc 


Vision 80 $2389. 
8" Controller 495. 
IBM Interface 169. 
Time Card 111 169. 
Type-ahead-buffer 35. 
Prom Development 399. 
IBM 256K Hamcard САС 


099. 


We will beat any advertised price 


699. 


Buy 2 Get 1 Free! 


{Apple producis ому! 
Visicaic ІВМ or Apple) 178 


Desktop Pian I! (Apple) 179. 
9 


Desktop Pian (18M) 
Visidex (IBM or Apple) 
Visitila (Apple) 

Visitile (IBM) 

Маріо! (Apple) 
Visischedula (Apple) 
Visiterm [ Apple) 
Visitrend/Plot (Apple) 


Wordstar 
Spellstar 
Data Star 
Mail Merge 


Calcstar 


Paddles 

Joystick Il 
Select-A-Port 

All of Above 109. 
Joystick 111 $CALL 
Joystick IBM 45. 


APPLE COMPATIBLE 
COMPUTER 


CALL FOR LOWEST PRICE 


189. 249. 229. 
119. 149. 149, 
179. 225. 199. 
79. 79. 79. 
Supersort 119. 150. 
119. 189. 180. 


16K ВАМ САВО 


For Apple® 11/11+ 
COMPATIBLE WITH: 


649. 


DOS 3.39 CP/M®, 


VISICALC ®, PASCAL ®, 


APPLE PRODUCTS 
EZ Writer (Pro) $129. 
EZ Mailer (Pro) 129. 
EZ Pack (Pro) 

EZ Mover 

Datadex 


ІВМ PRODUCTS 
EZ Writer 11 245. 
EZ Speller 119. 
EZ Filer 


44 Mountain Computer 


CPS Card 

CPS Cable 

Ramplus* 32K 

Rom Writer 

Clock 
Music System 299. 
Super Talker 149. 
Expansion Chassis 559. 
Card Reader ALL 
A/D-D/A 

V-C Expand 


12" Green (12 AU) $88. 
Amber monitors . SCALL 


COLOR SPECIAL 
YOUR CHOICE 
13" Color Composite 


or 
13" RGB Color 


2D9. 


2 Year 

Warranty 

Fully tested 

and assembled Pd 


80 Column 
Enhancer И 
Softswitch 
Function Strip 
Inverse Video 


5 1/4" Drive (Apple) 339 
Drive control card 89. 
8" Drive Products SCALL 


51/4"(10) $2595 
B" (10) 3955 


Head cleaning kit ТЕ 


(E SATURN 
ба SYSTEMS 


64 K 
128 К 


Atari BOO (15 К) $169. 
Atari 400 (16 K) 299. 
Visicalc 

16K memory exp. 
Software & acces. SCALL 
LJK Letter Perfect 119. 


APPLE COMPATIBLE DISK DRIVE $299. 


ктүн 


at ae N a 


CD) 


= COMPUTER 
DISCOUNT 
PRODUCTS ЕСІР 
(408) 985-0400 


MON.— 


MAIL ORDERS & 
RETAIL STORE 
850 S. Winchester Blvd. 


San Jose, CA 95128 
FAI 8-5 SAT 10-4 


Mat ani phare uidis weh ame СА зде s adu 


Sar aise WSA 


Circle 101 on inquiry card. 


ices subject du change All dems FOR 
iu Міх Mr CASHIERS 

CHECK ГІН) Ок Ғазан corks allow f week 

іш FOL Schools Ps accepleg | 


What's New? 


Overview of 
Processor Activity 


Micro View's 256 LEDs 
(light-emitting diodes) keep 
you informed of micropro- 
cessor activity. Manufac- 
tured by Micro Logic Cor- 
poration, Micro View has 
16 switch-selectable modes 
that let you choose address 
ог data, read and write, O 
or memory, detailed or 
overview modes, and one, 
several, or all pages in 
memory. М5 display also 
provides you with informa- 
tion оп program flow, 
memory references, port 
activity, and hardware and 
software interaction. The 
program stack is depicted 


as a moving bar graph. 

A variety of personality 
packs are available for 
Micro View, including 
packs for 1802, 6502, 
6800. 6808, 8039, F8, 
780, Apple, STD Bus, 
TRS-80, and a user-defin- 
able model. Micro View 
costs $995, complere with 
accessories and your 
choice of personality pack. 
Prices for additional per- 
sonality modules begin at 
$95, Contact Micro Logic 
Corp., 100 Second St., РОВ 
174, Hackensack, NJ 
07602, |201) 342-6518. 
Circle 637 on inquiry card. 


Monitor Stand 
for Osborne 


Montop locks an top of 
the Osbome 1 and holds 
any monitor firmly in place. 
Produced by SGW Enter- 
prises, Montop can һер 
reduce eye and neck strain 
by placing the screen at a 
more comfortable viewing 
angle. On Osbornes with 
the new vented case, 
Montop lifts the monitor up 
off the vent. No hardware 


is required. 

Made of clear plexiglass, 
Montop has a $21.95 sug- 
gested retail price, Large 
and small plexiglass printer 
stands and Osborne desk 
covers are also available. 
Contact SGW Enterprises, 
РОВ 1015, Del Mar, CA 
92014, |714) 755-8324. 
Circle 638 оп Inquiry card. 
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Line Status Indicator 


The Tech's Helper is an 
RS-232C-compatible line 
status indicator from Elec- 
tro-Service Company. It 
shows the high, low, and 
data status of the seven 
most commonly used pins 
Of a serial (һе. 0825) con- 
nector. Indicators for 
numbers 2, 3, 4, 5, 6, 8, 
and 20 are provided as 
well as a shield to number 
1 and the common to pin 


number 7, The device is 
tested to data rates up to 
9600 bps [bits per second) 
and is suppled with male 
and female connectors. 
The Tech's Helper costs 
less than $50; dealer in- 
quiries are invited, Order 
Model 827L from Electro- 
service Со., РОВ 92, Red- 
mond, WA 98052, |206) 
881-0709. 
Сігсі 639 on inquiry card. 


W/here Do New Products Items Come From? 
The information printed in the new products pages of BYTE is 


| obtained from "new product” or “press release” copy sent by the 


promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 


| pliers to this marketplace. The information is printed more or less 


as a first-in first-out queue, subject to occasional priority madifica- 
tions. While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the “Whats New?" 


| feature is necessarily limited. We therefore cannot be responsible 


for product quality or company performance. 


THE COMPUTER SPECIALISTS 


Apple II plus 4BK 
apple" ' (ОБАСЫ 


Apple Disk Driva It with 
Interface DOS 3.3, Apple РАСКАНО 


NEW! ACE 1000 


Hj. 12' Monitor and t p е THE PERSONAL 
Annis Monitor Stand ` ңразд ..., 3114895. PROFESSIONAL COMPUTER 
is 
АН tor Сту 517799599 ‚ Нё85А .... #2099% SOFTWARE COMPATIBLE 


| BONUS! Apple Writer Н *200 Free Solware!: ` 


Reg 449% Special! 549°0 
wounshase of above package 


BUSINESSMAN'S 
SPECIAL " WORD PROCESSOR 


wiAPPLE ji PLUS'^ 


84К дий урон 8 Lower 
Case, 1 Қау Numeric 
Rented Bullt-in Fan, 

Typewriter Style Keyboard 


Call or Write 


Өе from manut. 
Cail or wra tar белаи: 


` HPA.. аа | 
HPa25. . 319814 
— Accessories -- 


"ones ОП, пори ار‎ Ыш «n Apple pao ius оста EAE 

TEAM MIR Disc Drive MANAGER 5 
DO 1 Cisk Dr wiinterlace DOS BUSINESSMAN 
Green Monitor. Visicalc 3.3. 12" Hi Res Green . B2905A Sensi "ipi. 7 Franklin AGE 1000 64K, SPECIAL 


Micro-Sci Disk Огун Р 
wiinterface, 12" Hi Ras ACE 1000 64K, Micro-Sci 
Green Monitor Disk Drive wicontroller. 
Stoneware DB-Master 12" Hj Res Green 
Dala Base Manager Monilor, Visicatc 3.3 


Call or Write CaM or Write 


Monitor, OKIOATA 
Microline 80 Printer, 
Printer interlace Card & 
Cable, Scraenwriler |) 


Only 5232599 


3.3, Planning & Financial 
Forecasiing Soltware 


Оту *1 97900 


16K RAM Card 374% 
елпу че ої above package 


Now Only LE 2699 _ i 


SOFTWARE & ACCESSORIES FOR APPLE* and FRANKLIN” 


ВАНА 
Elite 1 Disc Orive, with 15% more storage 
capacity than Apples‘ drive Only 5379 
Contraller Card . 0005» -Oniy 119.35 
MICRO SCI 
A-2 Disc Drive, the cost effactive altarnative 
lo the Disc (1, with controller Only 46995 
without controller , es «+ a. oO Uni 369.95 
KENSINGTON 
Systam Saver Fan, with built-in surge protec- 
tor for Apple? I), -........ e Oniy 745 
MICRO PRO Special Offer! 
Word Pack Includes WordSlar, MaitMerge, 
and SpellSter , All 3 for Оту 53298596 


NOVATION 
Appte Cat, direcl lina modem Only 5299%% 


Apple is a registered trademark of Apple Computer, Inc. 


VISICORP PROGRAMS 
Visicale .*184** visitila , 71645 
Vislplol .. "239° visiarm ,. . 579% 
Visidax .....*184** Visischetule , 1239% 

Desktop Plan Н ......21949% 


ADDITIONAL “ADD-ONS” 
DC HAYES Micromodem it... ,*2890'^ 
VIDEX Keyboard Enhancer ..,....#11719% 
VIDEX Videoterm 80 Col. Board. .*259** 
VIDEX Function Steip (Huse w€nnancer m F627 
ТҚС Numeric Keypad {Арык ony . ,*1345 
ABT Numeric Keypad appe anf}. , . 2909 
THUNDERCLOCK PLUS ., .. ,#119** 
PKASO Parallel interface, , ,. 71934 
MICROSOFT 2-80 CPIM Card. ..*279'* 
MICROSOFT 16K Ram Card . 5128" 
TG Joystick *47** ТҚС Joystick .*44** 


VOTRAX TYPE-N-TALK 
Lets your computer talk to you Оту "29995 
vaiiable for AppieiFrankiiniAtarivic-20 


NEW! APPLI SARD 
7-В0 Card wilh 64K RAM .. ..Оліу 369% 
громит и моно BP HY 
MICROSOFT PREMIUM РАСК 
7-80 CPM Card, ViDEX Videolarm 80 Col. board. 
CPM user's guida & MICROSOFT RAM Card 


Ali for оту 55994 
Pios you racatve a FREE Vides Soft Swiich (a 30 Value 


MICROBUFFER Пру Practical Peripherals 
32K ...Oniy 524995 16K |... Only 5321495 
MICROBUFFER tor EPSON 
18K Parallel. *13495 ВК Serial „513495 
Frankin ACE is a lrademerk of Franklin Computer Co, 


 OSBORNE? 


COMPUTER SPECIALS! || IBM' PERSONAL COMPUTER 
Cail or write for special low price! 


TEXAS INSTRUMENTS -/2Ҙ( 
TI 99 4/А with RF Modulator — *198** 
ATARI -————— BUSINESSMAN'S SPECIAL 
- X cc Atari 800 4BK, Atari 810 Disk Orive 
and Visicale 3.3 


Now Only 2138995 
WORD PROCESSOR 
Atari 800 48K, Atari 810 Disk Drive, 


Atari Word Processor, 850 Interface, 
Okidata Microline BZA Printer with 


Connecling Cable 
Now Only 5199990 


PRINTERS ТО FIT EVERY 
NEED & BUDGET 


-AAH 5митн-сономА- 


тр.4: ‘LETTER QUALITY 
ELECTRONIC TEXT PRINTER 


‘Low cost daisy wheel printer, 
Microprocessor sfectronics, 
Serial or parallel interface, ж 
wards per minute 


` Software & Accessories | 
“Now In Stack! 


vis KETTE SPECIALS! | 
MAXELL MO-1 (10 pk.) . ,S34** 
Buy. 5—40 packs und receive 
а FREE Maxell disk storage cusa! 


VERBATIM 526-01 ay pi ue 521% 
MEMOREX (10 рк... LL 
Cor nua DATA (j 222: 25" 


` For Y quantity. discount pices. 
‘Pigase гай or wile! 


New! C.ITOH 1550 120 CPS, 136/232 
Calumn, ЕГ Graph Parallel . .. 769.00 
Parallel and Serta! 


C.ITOH 8510 Pro Witter, 120 GPS, 136 
Cal. Paraliei/Sartal, салдан ЕП, 
Graphics | . T 


MONITORS - 


USI PL2 12' High Наз, Green ... 759.00 
USI РЕЗ 12" High Res Amber .. 25 


Й ) i , 
АМПЕК 200 12" Green.. . . .149.95 
AMDEK 13" Color vo үз! 
AMDEK Color 11 RGB "High h Res 
AMDEK Color |nierface rd WAGE 159.00 
NEC ЈЕ 12" Green m 179.85 
E NEC JC 12" Color 349.95 
: me BMC-1200 12" Grenn... .  ,148.00 

' Er ена ELECTROHOME ECM-1302:1 

г $ қ 86. 13° RGB Monitor омега wilh NTSC 

COMPUTERS IN STOCK! оту "639 interlace. ,, {Нер 60000) 420.00 


CORPORATE ACCOUNTS WELCOME (212)260-4410 
TOLL FREE OUT-OF-STATE 


-7774 
1-5858 


115 West 45th Street, New York, N. Y. 10036 
8 MAIL OARDER ADDRESS: 36 Е, 19th St New York, N.Y. 10003 


Altar Mig's Cash Rebate, Plus 2 FREE 
пега trom Ti Cati ог Weile for detelje! 
COMMODORE 

МІС:20 wii RF Modulator . 


54948 
АСА МР:3501 buill- m modem. 2500 
ATARI 400 259" 

TIMEX Sinclair 1000 СТ, 
ABK Уыт, 49.45 42К Memary 99.95 

SHARP (Handheld) ‘ 

PC-1500 . 214% BC-4211. #99" 
CE-15D Punter 172.95 CE-122 imit: 69.95 


لے 


EPSON 
MX-80 11 F/T 60 136 Column Dot 
Wainy. Teactor or Friclión Feed, Gidirec- 
tional, 80 GPS, Gra(leax Plus, i 
MX-100I FIT 138-233 Column, Traglor 
ar Friction Feed, Bidirectional, 80 CPS, 
Graflraa Plus , қ «eee Gall 


OKIDATA 
MICROLINE 82A 120 CPS, Bidlrec- 
tional, Parallel- Seral. 66/132 Columns, 
Faction & Pin Feed , 448.05 
MICROLINE 83A FIT 120 CPS. Btdirec- 
hora 138 Columns, Sertal/Parattel, Fre- 
non ana Tractor , 609.00 
New! MICROLINE BA FIT 200 OPS, 
Bidichanal 136 اا‎ Peraile) Fre 
jen and Tractor... .. . 1088.00 
Serial w/2K Bultar 1199.00 
C.JTOH F-10 Dalay Wheal, Letter Quali 
(y Printer, 40 CPS, Paralia ... 1499.00 


á 1 


` CABLES FÓR MOST PERSONAL | 


A mr of 47st. Photo Inc. 


1882 
ons ол sale tor feme time only, and ara subject 10 Итпей availability Мо! responsibi le {бг typographical errors, This ad supersedes ali other ads prior to Nov. 
Pruna A asol Swot, 28. 1662 and аю subject ta change wilhaul'nohce АН orders subject to yverdication ang accaplance. Minimum shipping and handitng $4.05 


Circle 493 on Inquiry card. 
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Circle 459 on inquiry card. 


8” DISK DRIVES 


SA801R . ...388.00ea Twolor379.00ea 
SA851A 535.00ea Twolor529.00ea 
QUME 0Т-В,, 540.00ea Twoix 529.00ea 
Tandon 848-1. 395.00ea Two for 388.00ea 
Tandon 648-2 525.00ea Түсік 519.ООва 


We carry а fuil Lina of 5%" Drivas and Subsystems. | 


CALL TOLL FREE FOR PRICES! 


SO ҒТҰҒАН Е 


BASIC ВО... . a a ............. $290.00 
^ir COMPILER .. a mee ere 
ALCSTAR os E tren at yee 


C BASIC 
C COMPILIER . 


| COBOL 80 


РАТА STAR., .......... рым 
DISK DOCTOR .......... jr А 4 


MAILMERGE . 
| PASCAL/M, ““.... es 
SPELLITAR С аА 
SUPERBORLU .............,«»з«+»е+я» 
SUPERSORT L ................. 
555 FORTRAN , Ет o NS 
WORDSTAR. ,.. 

EXTRA MANUALS AVAILABLE 


.S-100 Single Board 


WINCHESTER 
"EASY DISK CONTROLLER” 


Works with any 5-100 CPC + IEE 696 
Supports ПМ”, Н” and 147 Drives 
ST-545. SÀ-LDOD. SA-300U Inrerfaces 
® Herurd Accessible Т-К sector buffer 
{тен hosi memory, marches DMA speed 
ә Onhoan micvreprucessnr — aure seeks, 
*inipe, very small software driver 
€ Drenlers and Distributors invited 
Assembled and rested with Iormatuer шы 
program and uperating system drivers. 
VISA. MasterCard — specify drive ~ $545. 
Monitor Dynamics, Inc. 
1121 West Ninth St @ Upland, CA 91786 
(714) 985-7214 


564 November 1982 — BYTE Publications ік 


DUAL DRIVE SUBSYSTEMS 


HORIZONTAL VERTICAL 


5 975.00 
1225.00 
1250.00 


wiwo Shugart 801A 55/00 
witwo Shugart 851A OS/OD . , 
wiwo Qume 07-8 05/00, 

witwo Tandon 848-1 55/00 _. 995.00 
witwo Tandon 848-2 DS/OD . 1185.00 
Cabinet A & T w/Power Supply and Accs 235.00 
Cabinet Top and Bottom 69.50 


PRINTERS 


ANADEX 9001A $ 1225.00 
ANADEX 950ЛА....,:.... 1325.00 
EPSON МХ-80............ 449.00 
EPSON MX-SOFT..... 559.00 
EPSON МХ-100........... 735.00 
1.0.5. MICROPRISM 480 565.00 
OKIDATA 82A 465.00 
OKIDATA 83А.......,.,...., 750.00 
OKIDATA 84. . ......... 1275.00 
PROWRITER 8510 Par....... 525.00 


| PROWRITER 8510 Ser....... 625.00 


сл. FOR QUANTITY PRICES! 


Make any key 
on your keyboard 
a special-function key 
with ordinary BASIC. 
“Power Programming 
in BASIC" 


At your computer store or 
order direct 


$16.95 


plus $1.50 postage 


TJD Enterprises | 
Suite Б12 1 
2401 Blueridge Ave, |. 
Wheaton, MD 20902 \ 


ORDERS ONLY 800/638-2000 
Wash DC Metro 1301/9334801 
MC/VISA/AMX ACCEPTED 
Daaler/retail inquiries invited 


Circla 515 on inquiry card. 


CCS SYSTEM 2410. 


California 
Computer 
Systems 


SPECIAL! | 
. $1995.00 


e Inciudes CP/M" 22 е 2-Senal/1-Parallel Рог 
e OMA Disk Солігиіег © Hardware Vectored Inierupts 
® 2-Real Time Clocks 9 Supports CP/M* MP/M" OASIS 


CCS 2200 System, А% Т..1625.00 


e 2810 CPU. . ... 
e 2422 Disk Controller . . 
e 20650 64K .. u.. 
e 22004 Mainframe . 
e CCS Apple Boards 


. Oniy—255.00 
. Only— 330.00 
Only—320.00 | 
Only—475.00 | 
Cali Tol) Free For Prices 


TERMINALS 


ADDS VIEWPOINT........ $519.00 
Green Screen, Detachable Keyboard 


ADDS REGENT 20 569.00 
ADDS REGENT 25 
ZENITH 221%; ‘ 


TELEVIDEO 
Жж THE NEW 910+ . 


569.00 
Green Screen, Block Mode Terminal and 10 
Preprogrammed Function Codes 
Ж THE NEW 925 epee ue .. 9730.00 
With 22 Function Keys, Green Screen and 
Detachable Keyboard. 
e Time of Day е Self Tesi * And More! ® 


ж THE NEW 950.........8945.00 


SUPERBRAIN USERS! 


SUDERLETTER is for you! 
It's the aaciting bi-monthly packed with 
technical tips, feature articles, display and 
classified ads plus hardware and software 
reviews written just for the SuperBrain 
and CompuStar user. 

Now in our second year, we offer: 
Substantial DISCOUNTS on popular 
nationally-advertisad CP/M software. 
A full line of hard-to-find enhanced 
PROMS, BIOS's and GRAPHICS 
packages. 

А direct link to thousands of Wertec 

computer users around the world. 


Subscriptions: $20 in USA 
$35 foreign 
{Back-issues available at $3.50} 
To order, call or write: 


SLPERLETTER 
P. О. Box 3121 
Bevarly Hills, CA 90212 
(213) 277-2410 


Circie 514 on Inquiry card. 


TWO Locations to Serve You 
it EAST Coast Call (815) 485-4002 


% WEST Coast Call (714) 891-2677 


OUT 
STATE 1 


TERMS: 4Wearcept VISA/MC, 


- 800 = 


тылам which Сату (ла full ОЕМ согу waranty 


ХОН 2-80 CPU. 


ж Two AS-232 Seral Ports 
ж Three B-Bit Parallel! Ports 
* Powerlul AK Prom Мало? 
* Exlended Addressing 
Жж Оп Board СТС Capability | 
Assembled and Tested $255.00 
Order Part# S-1000-35 


XOR DISK CONTROLLER 


ж Full AMHZ Operation 

ж Multi-Sector Operation 

ж Mixed Density Operation 

* Runs B" and þa” Drives! : 

* Utilizes W D's 1395 Chip Se ; 

Assembled and Tested $275. OO 
Order Part# S-1000-36 


XOR 64K RAM | 


ж 4116 200N5 Ram Chips 

ж 18K Banks - Selectable 

ж 4MH2 2-80 Operation 

* Reset Enabig/Digahle 

* No A/C Networks Tied 10 ТТІ 

Assembled and Tested $259.00 
Order Part 5-1000-37 


ات 


} $1695.00 


wd Get 56-100 Bus ж Incuddes СРМ" 22 3nd Маи 
ж Two Separate Power Supply Ж AN Cames Proviged 
ж XOR S-100 Bia Selrabove) Ж Питу феру T х9" х 1B 


§-100-4 System Complete with: 
2-Tandon Thinline 6" (Model TM-B48-1 55/00) 
PartstS-1000-40 , $1695.00 


2-Tandon Thinline 8" (Model ТМ-848-2 05/00) 
Pari#S-1000-39 $1 


“BARE BONES” PRICES 


S-100-4 System - Includes Two Power Supplys, 
Two Transtormers, 4 Slot 5-100 Rus, Card Cage, 
Chassis and Cabinet 
x Kit Only 5299.00 ж A & T $385.00 ж 


'MicroPro" Software Special 


WORDSTAR 9» ONLY 
SPELLSTAR 


MAILMERGE ры $495. 00 


See Our Ad In MICROSYSTEMS Magazine | 
Circle 460 on Inquiry card, 


ORDER TOLL FREE! 
435-9367 


расов ot moy order. Please аст personal check two wenks I char before 
shipmam- $5.00 handling charge on ай! orders т + 55000 15% Restocking Fee. All orders stopped via U P 5. unless 
olheratse fied. Ф Our products carry а іші 6 months 

wa ^ ct " PRICES. Su) 


waranty mxcluding dri 
ECT 70 CHANGE WITHOUT WOTICE 


950.00 | 


шү and 


UNIVERSAL POWER SUPPLY 


For By Board, Apple or Aim 55 
45VDC @ 3 Amps 
+12VDC @ .750 Amps 
—12VDC @ .750Amps 
—5VDC @ 500 Amps 
Dimensions: 4" x 4" x 11" 


$69.95 


DISK DRIVE POWER SUPPLY 


Ға 2- 8" of 5" Shugart BO1R 
w 8518 Qume DT-B with 
DC Cables for 8” 

AC Cables for 2 Dives 67.50 


Dimensions 4" x 4^ x 11" 


$59.95 


S-100 POWER SUPPLY 


+&VDC @ 30 Amps 
+i6VDC e 6 Amps 
—18VDC © 6 Amps 
PC Board Design 
Dimensions: 5^ x 8" x 11" 


$89.50 


$1795.00 


TERMINAL 


ж Feather Touch Capacvance Күні Ж GO Key Standard ASC!| 


$SOROC Type Screen Aiteibute Sel « G Special Function Keys 
dr Half непу ж 20 Screen Editing Kays 
COMPUTER 


ж AOR §-100 übard Set (Above) і Includes CP/M* 22 
ж Progamemabie Keyboard Set * B Siti 5-100 Bus 


S-1 00-8 System Complete With: 
Shugart 801A Subsystem” [s£5-1000-13) $2675.00 


Shugart 8518 Subsystem: (#5-1000-02) 2925.00 
Nume DT-8 Subsystem {#5-1 000-03) 2050.00 

| Shugart SA 400 Minis |%5-1000-04) 2350.00 | 
Complete System Мо Drives (45-1000-01) 1795.00 


“Ауайама in Horizontal of Vertical Cabinet 


ZENITH DATA SYSTEMS) 


CALL TOLL FREE FOR PRICES 
1 - 800 - 435-9357 


Controller Board lor 8” and 5" Drives tor the 2-69, 2-90 or | 
Н-88 Compulers Comes w CP/M 2 2 оп 8” and 5^ media | 


Only $550.00 


ж EAST * 11 Edison Drive, New Lenox, illinais 80457 
ж WEST Жж 15381 Chemical Lane, Huntington Beach, СА 92649 


S-1 OO. оа» Кї 


For last or sysiems сие ЧЕ 


Complete S-100 12 Slot Main- 
{гате wilh Disk Drive Power Supply 


for 4 Drives 
SPECIFICATIONS 


Regulated - 

Unregulated 

+8V @ 30A T5V @ SA 
—5V Q 1A 


$225.00 Kit wilh 12 5-100 Sus Connectors 
2255.00 Assem. and Tested with 12 Bus Cannectora 

$16.06 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" х 18" — Shipping Waight 25 Ibs. 


Ps RES a ‘x 
Cooling > 


Low Valocity 
Whisper Fans 
Only $18.00 ea 
Finger Guards 

$2.50 each. 


$1350.00 


ж Wilh lhe XOR S-100 МОС ж ХОН S-100 80 бегаме) 


ж 12 5ш Motherboard and * Includes СРМ 22 Softee 
Card Cage and Manual 


w РВУ € 30A 4 PIV Е ВА жі Cables Proviied 

* DC Power to Runup ia Drives ж Complete Manual Set 
S-100-12 System Complete With: 
2-Shugart B01R (3£S-1000-30) 5 2125.00 
2-Shugart 8518 (%5-1000-31 ‚ 2425.00 
2-Qume DT-8 (%5-1000-22). 2450.00 
Cabinet only - Includes Switches, Fan & AC/OC Winag 
(#5-1000-28) 250.00 


Dimensions 11" x 21" x 22" 
CP/M* ік в trademark of Digital Research 


Appie B" Disk Controller Card . ... $395.00 
ZVX4 Dual Density, Single & Double Sided - Auto Boat 
Disk 2 + 2 Single Density Single or Dual Sided 


“ T 300.00 
жауа 


Complete line of add on drives Тот Apple 
CALL TOLL FREE FOR PRICES 
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C compilers 
and 
Cross compilers 
Available for: 
POP-11 AT-11/ASX-11 
SDOS/FLEX 


8088 MSDOS CP/MB6 
OTHERS PENDING 
The full C language, as described in “The 
cP Language" by Kemighan 
end Richie. T 


UNIX version 7 compatible. 
Starting at $200.00 


UNI. tom варто of Бей Lets RTT: 
w Едш 


TELECON SYSTEMS 
90 E. Gish Road, Suite 25 
бап Jose, Califomm 95112 


408-275-1653 


CONTROL DATA 


DISKETTES 


5 1/4" SPECFY SOFT. 10 œ М5 SECTORS 
ЕКСЕ 
$2300 5209 521500 
тала 12800 21500 
3200 196 00 255259 
B" SPECKY SOFT oi 32 SECTORS 
HCE С Л SO PEE 1O00 
52500 512200 $270.00 
3000 м500 24300 
di So 195 00 лоза 
CALL TOLL FREE - ORDERS ONLY 
| 800-824-7886 au sans nap са 
800-852-7777 Fon ca mman 
asa FoR OPERATOR #905 


сыска MO WGA MC ADO Егіс Inet 
Ca RMSE аб A. SALES TAK 


Р.О. Box 3304, Saratoga, CA 95070-1304 


Circle 132 on Inquiry card. 


telecommunications? 


use SOFTCOM 


SOFTCOM is a CP/M based commu- 
nications utility which can be used as 
an intelligant terminal program and as 
a CP/M to CP/M file transfer utility. 
Intelligent terminal mode supports 
300/1200 baud modems. Data sant to 
the host computer can be entered at 
the tarminal or it can be sent directly 


from disk files. Data received from 
the host can be saved in disk files 
and/or printed. 

File transfer mode supports transfers 
of text and binary files with error 
detection and automatic retry. Three 
Жсепзе ب‎ еді are available: single 


CPU ($150), dual CPU [$250] and 
multi CPU 19450). Са! our software 
HOT LINE 906/228-7622. 


The Software Store 


79 Chippewe Square 4 Marquette МЕ 49955 


Circle 417 on inquiry card. 


@ Dysan 


CORPORATION 


Solve your disc probleana, buy 100% ariane 
tied Dynan ела. АЙ orders shipped 
from sock, within 24 hours Call юй PREF. 
(800) 235-4137 for prices and inlarmation. 


100 Foothill Blvd 8 
San Lun Обро. СА M 
93401 iln Cal call 
(805) 543-1037) 


Circle 344 on Inquiry card. 


NEW! Ww-68000 
BINGLE BOARD COMFUTER 


ante сш cai 
Ц нах 86060) 
j DT AT LES it | 
ERN AN cs tual 


FEL YU Ae 
Њи адь ШЕР [FL sprang & FYE, IER yam Î ıl келен рані плац A Bd, 
[== 


LIT | 
я bd Gide a HEH A o BF e Not 
ааа а] 
Cae 
ens 


E O Lè wii к 


714-553-0133 


Circla 367 on Inquiry card. 


64K 


DYNAMIC RAMS and EPROMS 


MITSUBISHI 


WHOLESALE AND RETAIL 


Monarchy Engineering Inc. 
380 Swift Avenue, Unit 2! 
So. San Francisco, CA 94080 
Phone {415} 873-3055 


WRITE OR CALL FOR OUR 
LATEST INVENTORY LIST. 


Сігсіп 308 on inquiry card, 


i. % йг ы a 
; Se S zh 


165848-9-25 
New .,..... .- - -..51495 
Used ea! тиз ae n 56595 


WANGCO TAPE DRIVES 
MODEL 812 


New : -+ ee ee в 


SOUTH COAST COMPUTER SYSTEMS. INC. Б? 
1415 E Мес?скк2ет 5 
Sonia Ana CA 92205 


apy АУЫЗ 
T Fh = a Р, 


95-100 ULTRA-RES GRAPHICS 


- МЕС. UPD 7220 GRAPHICS PROCESSOR 

— 1024 x 1024 PIXEL MEMORY PLANE 

~ + TO & VIDEO PLANES 

- 8 COLORS USING AGB TTL INTERFACE 

- HARDWARE ZOOM 1 TO 16 TIMES 

- DIRECT DRIVE VIDEO OUTPUTS 

- MULTI-GRAPHICS PROCESSORS 
SUPPORTED 

- PROGRAMMABLE DISPLAY RESOLUTION Ё 
FROM 1024 h by 1024 v 

— SOFTWARE DRIVERS 

— GRAPHICS PROCESSOR, 
Q1 MEG. PIXEL РІ АМЕ 


$995.00 


CSD INC. 

P. О. BOX 253 
SUDBURY, MA. 01776 
(617) 443 - 2750 


Circle 85 on Inquiry card. 


CENTRONICS 


STANDARD FEATURES 
* 100 characters/second 


730-1*.. 


Dot Matrix Printer 


*Same as TRS-80 Line 
Printer 11 formerly sold 
by Radio Shack for $995 


730-1 $349 


List $860 CEN-27301-0 


DP- 
PAPER TIGER IDS 4456 ...... Special 


PRISM PRINTER 105-80, w/o color... Call 
IDS-B0, w/color. .......»---....-,. Сай 
(105-132, м/соіпг...,.............; 1696 

C.ITOH Pro Writer, Рагаһе!..... 549 
Serial and Рагайві................ 629 

DIABLO 630 RO к5242С. 58сғ5.,,,..... 2299 

NEC 3510, RO RSZÀ2C3& СР5.,..........? 1945 

NEC 3530. RD, Cant. mer. 38СРВ......... 1945 

NEC 7710, 80852%С56СҒ5....... .-., 2395 

NEC 7720, KSA, A523220 Б5СР5........... 2999 

NEC 7730. RO, Cani, inter. БСР5,....... 2395 

QUME Sprint 9/45 

Lid or Full, 46CPS, В5232С.... NEW LOW! 


* 3Û ipm with BO columns 

е 76 [pm with 20 coluna 
эгеч 

в microprocessor electronics 

© 7х7 dot matrix 

* 10 characters/inch and 16.7 


* 6 ipl vertical 
* unidirectional print and 


* 3-way paper handling 


system 
а 96 character ASCI 
a 1 Line Buffer, Parallel 


@ 10 CP; 132 CPL @ 18.7 CPA 
* BO charactera/fine 


printed 


characters/inch 


retum approximately 10 ips 


256 Char. Buffer, Serial 


CENTRONICS 730-1, Parallel. .... 349 | ТІВ10 Basic, Н5232С............. e 1349 
737-3, А5232С............ РУ А 389 810 Basic, R3232C Er Paraltel....... 1395 
739-1 w/ Graphics, Parallel. ..... ex 525 810 w/full ASCII, vertical forms 
739-38 w/ Graphics, RS232C..... .. 639 control compressed print, ....... 1599 
704-11, Рағаһе!............... ‚+++ 1895 820 RO, Ваяс.................... 1545 
704-9, В5232С................. re 1596 820 KSA, Вазіс,................ . 1839 
122G, Parallel, 120 CPS. 949 |J OKIDATA MicrolineBO........,.... 359 

Tractor-feed option. .............. 50 

EPSON Microline 82А.,.,................ 479 
MXBO Box за жаз RÀ Bo e d + . 488 Microlina 8ЗА арав ИЕ ЖЕН. ee а 759 
МХАВОЕТ...........- колоч 9 Microline 84 РАНАЦЕА,............. 1149 
МКТООҒТ.,................ s». 789 Microline 84 5ЕҢІМІ.,,....,........ 1249 
RS232 Serial Interface , E 65 ee a с сынйнышышыт 
RS232/2K BuHerlnterface......... 125 Ды» мыр ы یو‎ ео) رسوا اد‎ wh Ра рей 
Сгабгах Il. . 1444 a 904 b 4% 41599 90 ғала 2% езіп дм Cnr калы thi za ША ай). 
Apple Printer Interface ......... 75 | C.O.D.'s and credit card orders are 2% higher. 


737-3 Dot Matrix Printer 


(RS232 Seria) (СЕМ-27373-0 
STANDARD FEATURES 


e 80 CPS — Proportional Spaced 
Mode 

e 50 CPS — Monospaced Mode 

а Proportional Spacing, Plus 10 CPI 
and 16.7 СР! 

e Nx9 (Proportional) or 7x8 
(Monospaced) Dot Matrix 

е 3 Way Paper Handling System 

е 96 Character ASCII 

е Microprocessor Electronics 

ғ Expanded Print 

* Right Margin Justification 

¢ Print UnderlinIng 

+ 9-Wire Free Flight Print Head 

“ Bidirectional Stepper Motor Paper 
Drive 

* Full Ona Line Buffar 

e 21 LPM With 80 Columns Printed 

ә 58 LPM With 20 Columns Printed 

• 6 Lines Per Inch Vertical Spacing 

e Paper Tear Bar 


$389 


PAPER HANDLI NG 
Roll Paper. 
Fan Fold: 

Cut Sheet: 


MiniMicroMart,inc. 


943 W. Genesee St. Р.О. Box 2991B Syracuse, N.Y. 13220 (315) 422-4467 TWX 710-542-0431 


Circle 305 on inquiry card. 
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IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 


D isse m 
„Е ansie 
E Far Mods! 3 
4-A 


Operation 


|. шш 


Моде! 488-808 or 488-800 Price: $375. 
+ shipping, nurang А tax 
WHEN ORDERING SPECIFY DISK OR TAPE 
SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Nell Driva е Old Beihpage, NY 11904 
Таїврһоле: (516) 694-3370 
“Ттайетай of Талу Corp. 
There i& no яНнніка belween болн 
Engineering Laborarorias and Tandy Сор or 
Бейіс Shack. 


Circle 403 on Inquiry card. 


it's Now Available! 
The Light Pen For The 
IBM Personal 
Computer 


ideal For: 8 Program In- 

tarfaco and menu selec- 

tion. ® interactive graph- 

ics for engineering, business and CAD. 
ш Very effective educational programs, 
without keyboard problems. & SUPER 
games, exciting demonstrations and Just 
plain fun. Professional Queilly and Our- 
able Construction, yet inexpensive. Fu 
Supported Under ІВМ Basic for Color. 
Grepitcs Adapter with Monochrome or 
Color Displays or TV's. (Not for use with 
ІВМ Monochrome D y). Introductory 
Pricing: ҒТ-156 Light Pen — $159.95; 
Demo/Games Diskette — $39.85. Call or 
write us, or see your participating IBMS 
dealer. 


FTG DATA SYSTEMS 
10801 Dale Street, Suite M-2 

Р.О. Box 615 
Stanton, California 90606 

(714) 805-3800 VISA& M/C Accepted 


Circle 186 on inquiry card. 


pu 
Cable 


EIA RS 232-C 


Quality cables with immediate 
delivery and low prices. 


511.50 + 15/H. 
12.00 + 2Б/Ң, 
13.00 + ЗОН. 
14.00 + 40/8. 
16.00 + 50/lt. 


Specify: Male cr lamais connactors, iangth of 
catis and pins io be connacted. ОЕМ А quantity 
discounts available to qualified customers, On 


prepaid orders add $4.50 lor shipping/handing. 


We also supply DEC 
and IBM Compatible cabins. 


Communication 
Cable Company 


319 Louella Ave. Wayne, PA 18087 
| 215-964-9404 


Circle 91 on inquiry card. 


only $750 
Asem., Tested 
& Burned-In 
for one week 


* Bv by 12 inches 
10 MHZ 8085 CPU 
84K HAM 
3 R3-232 channels 
8212 Floppy Disk Controller 


Handles Single Double Density 
One to Four Drives. 801 It oc 
AOR, 


Documentation £15. 
CPIM Floppy Disk Operating System $150 
Сйгсі or Maney Orrirr 


autocontrol Е 
he | 
11400 Dorsett Rd 


51. Louis. MO 62043 
(314) 739-0055 


Circle 39 on inquiry card. 


Electronic 
Circuit 
Analysis 

DC and AC analysis 


Very fast, machine language 
Infinite circuits on multiple passes 


Frequency response, magnitude and phase 
Complete manual with examples 

TRS-80 (TRSDOS) 650.00 

CP/M 5150.00 


Tatum Labs 
Р.О. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


Circle 437 on Inquiry card. 


CP/M COMPATIBLE — CP/M EFFICIENT 
| Imm ہے‎ - 


e 4 MHz 2-80А CPU » Two bonks of 84K RAM 
e Two RS-232 seriol ports eFull centronics 
printer port е True hard disk interface » Exter- 
па! OMA 1/0 = Compatible with 5 inch and 
B inch drives, single/double density «Real 
time соске 5 volts only at 1.5 amps e Com- 
poct size * Source Listings are included 


spec atte 77a 
wo? 0099 WSIGHT EHTERPRISES, CORPORATION 
Qm 373 Н Wesan Ava. Sutte 12. 


Let Angeles, CA 20004. 0213) 461-3282 
Deciei, ОЕМ tniérnatioaci Inquities Welcome 


Girete 218 on Inquiry card. 


AUDEC-1 
the EAR & MOUTH for 
APPLE & AIM-65 


* Hecognilion and Hasponsa іл One Unit 


eYou can make your own vocabulary 


* Good 

* Up іо 98% Recognition Accuracy 

"ls & 39" x Би" ІМ” Боя 

r ÁAmembled and Fully Tested 

н EPROM Varnon avoids cassatie loading 


189.00 ва. pius ah and handling 
2m U.S. ES OM 10% 


NJ Residents, gdd 5% xalas tax. 

= VISA, Mastercharge Welcome — 
AUDEC CORPORATI " 
728 Larch Avenue чн (Dept LA) 
Teaneck, NJ 07868 (201) 692-1729 


Circle 38 on Inquiry card. 


maxhll. 


Floppy Disks | 
SAVE 40% we | 


YES. ен 


MDI or MH1 SS/DD trkh э җаза уу .., 533 

какта 47 
М01-00М 55/606 ТР1........... (as dd 
MD2-DOM 0S/QD/95 TPI ... ........ 53 


Beers son 

ot 32 sector 

Ері or ЕН! 88/00 24% ива кеен ка Md 

FD2 or FH2 DS/DO. oa spur —Ó ML 
Крл ИШТЕЛ ТУДА 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shorss, МІ 48081 


Circle 254 on Inquiry card. 


Beautiful Plots with 


PLOTPAK" 


PLOTPAK is a compiste рон 
library ihal runs under FORTRAN. 
and Includes drivers for the following 
screans and plotters: 


е MicroÁngelo MA 512 

* ADM + Rabrographics 

e ТЕК 4010 compatible terminals 
* Houston Intruments DMP-4 


e HP platters 72258 and 7470 
= Radio Shack Printer / Plotter 


PLOTPAK(.REt тер..;;.;..5275. 
PLOTPAK source code 


plus two drivers:......... ,. 9385. 


Р N BADGE 


i / Computer Company 
DIVISION OF Sea Daia Corporation 


One Bridge Street, Newton, MA 02158 
TEL (617) 244-8190 TLX: 951107 


Circle 80 on Inquiry card. 


Find your Digital product here, & we'll give you up to | 


Get your magnityin ing glass out 
and find yourse meh eals on 
these brand new and fully guaran- 
teed Digital products. Better hurry 
though, prices are until Janu- 
ary 2, 1983, but supplies are limited. 

o order, simply call the special 
toll-free number listed below any 
weekday between 8:30 A.M. and 
6:00 P.M. Eastern time. Standard 
Accessories and Supply Group dis- 
counts apply. Stan terms and 
conditions apply except as other- 
wise noted here. You must agree to 
accept immediate delivery. Digital 


Deucription 


YOY 12А Power Control ШМ 
t2 9и DA Converter 

HESS 2-20COND Ribbons 15 
Мэт To.44938 60 Спа Mayle 4,5: 
HEKI? Th HEO? Мури 19° 

Cable 5 Ft. Chack Laich 

10 Мет Bus Cette 10 Ft 
наке To НВ5в 18 TW PR 24: 
TLSE Cutie, 25 FL 

RS 170 Vid Cable For VK170-CA 


System Und With 3 HOGS 


Wavetorm Generator 

KE 11-E EKS Brd 

Осы pO OF Ty-K 

FETE FMLA Flosing Point} 

Low Deis Path 

MXVH-HAZHSKV/ Пат, 2 Ағуле EDA 
Madihed МӨ708 SSR 


ret 

Мати 
AW-O0B71-A 
AW-AB813-00 
NN-BCOTD-15 
AN-BCOBH-&F 
TA GCUSM-CM 
RW-BCTUK-Q5 
Alt-BC VK 0 
AWu-BcWs-25 
AH-B86202-25 
AW-BC21v-15 
AA GINO 
AN-Ho07-400 
AW-HTB35-00 
AN-HIBOU-00 
AHO 
ANW-H934-CH 
AWK 138-00 
AN-H579-00 
A KO4-00 
AW-LKOOL-A. 
AMW-M5854-00 
АҰҒ-Ы65865-00 
JON MISE OO 
AW-M7OF 1-00 
АН-М7228-00 
ANW-M7T8&3-00 
AVL M7 ASO- 
AW-MT3HI-DO 
AMW-MBOLT-HAÀ 
AW: M6 TIR DO 
AW: WBA 7-00 Memory Control Timing Met. 


"48, Dollars 


Circle 153 on Inquiry card. 


reserves the right to limit 
order quantities. Orders 

must be a minimum of $35 
unless charged to MasterCard or 
VISA. Maximum order 
is $5,000. All orders over $5,000 
must be accom 
chase order and should 


hone 


jed by a pur- 
mailed to: 


522 кле Corporation, 
P.O. Box 008, Nashua, NH 03061. 
Call 800-258-1710 now to order. 
In New Hampshire, Alaska, 
and Hawaii, call: 606-884-6660, 
or contact your local Digital 
Sales Representative. 
Шу ELA шы nem 
$ 444 غ‎ 22 50 АМ-Мал4®-0О Men Transcever Card 
307 i198 35 FN-MB20-05 Оша Path Conta 
140 91 B AW-MBe6o-00 Моп Array 
255. зз 49 MA-M8281-00 Multipart Synchronizer 
250 125 50 AN 8268-00 Cache ez Modula 
2,473 1,43 34 AN. MB?O1-00 CATI Cw боліну 
2551 1 5E 35 Ahi AS) TEM, Тал Uribus таст 
138 69 0 AA- SOK BAA ЦКСА-АА Spare Мыш Ко 
120 a 0 AW-SHDI-D KDI- Spam Масне Ки 
no 55 % АМ-5Ы510-ВА MSIOBA браг Memory Kri (MUS! 
M? аял ay Аы SPAM AA MIMIS-AA Scan Memory КИ 
1.810 142 3 AVC DPFILB-A ALEA Sparo Modute /М8433) 
1,480 на 35 AN-SRXDI-CC R301 Spare Brive (5942) 
25 13 аз N^h-29-222:34-00 РЕВА Posion Serro 
125 ӛз 49 АУАЛЫ 12-00 RLV12 Spare Module (М8061) 
200 мо 50 e DK N) (АО РСВ W-Com Rom 
29 15 AD айлы 11080-00 VT 81 Memory Board 
168 B4 50 AN-54-11736-00 Power Board LATO 
230 mm H AA-?0-D97 73-02 Kion Assy 
195 % 49 АР-ТО-10925-02 Tranatormex Asay SOHZ 
1" пе 34 Afe-TO-1 225 Cable 
149 e? з Ai-T0-12009-400 - EV Requiaior Азау 
1,725 1,20М 24 AN-70-73585.02 TE 98 T Track Narrow Radus 
1.297 Бла 49 AW?-70-14T15-08 54.12610-01 Шу Board Asay 
1 A76 12198 34 NAN-T0-16502-00 11/44 Bach Реле Аму 
pu? 55) ы 
2 454 1615 М 
gae Go 34 
1,517 745 48 
1,405 972 зм 
1.190 та Мм 


/ 


e Ж. 
Ене OF 

$ ыз $ 472 % 
3 жа ю 
244 1.232 50 
3,009 це 4 
37296 24689 34 
y 121 м! із 
ыж яз 0 
тою s H 
2,270 кз ж 
6.000 4.500 25 
2.675 10639 H 
1720 ao 50 
1 826 12:92 34 
1.93 Bob 74 
3.900 2 5354 35 
507 254 — 49 
539 350 35 
мо 21 м 
т 95 м 
384 ыш 50 
200 0 34 
б mao и 

1 998 МӘ 4% 
EH 73 34 
779 508 35 


BYTE November 1982 


569 


DISKETTES 


3M Call Toll-Free 


1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 


All orders shipped from stock, within 24 
hours. Call toll FREE 


АА, M 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 490 on Inquiry card. 


FORECASTING 


EASI/ARIMA — Tha first end only microcom- 
puter program to develop and run ARIMA 
(Box-Jenking) models...af automatically. De- 
signed for the stock or commodity trader, 
Create a database ог read Compu Trac files 
directly. Requires no knowledge af elatiatics. 

$300. 

TWG/ARIMA — The statisucian’s version of 
EASUARIMA. Complete control and more op- 
tons, such ss sessional models and Box-Cox 
transformations. $300. 

ELF ік ош general purpose statistical 
package. $200. 

All ara for the Appia ll^ with 48K of 
memory, Applesoft® and DOS 3,3, 

Visa and MasterCard sccepted. 

Call оғ write: 


“е Winchendan 

3907 Lekots Road 
Р.О. Box 10114 
Alexandria, УА 22310 
(703) 960-2587 


*Tredaravhs of Apple Сомали, inc. 


Circle 482 on Inquiry card. 


CROSS REF. PROGRAM 


for 
MBASIC & BASCOM 
Source Files 
M80 and CP/M’s ASM 


MXREF will list all program variables, 
| functions, key words, strings, con- 
stants and line number references in 
alphabetical order. 1000 variable 
names allowed. Requires an 8080 or 


ZBO running CP/M ver. 1.4 or later 
and at least 48K RAM. Price $96.00. 
Manual only $15.00, Add $5.00 COD. 
MXREF available in CP/M format on 
5" NorthStar or 8" single or double 
density soft sector. 


COMPUTER TOOLBOX INC. 
1325 East Main St. 
Waterbury, CT. 06705 
(203) 754-4197 


Circte 116 on Inquiry card. 


THIN is ІМ! 


Stare-of-the-an 8" disk drive subsystems 
give you a remorkoble 2.4 MD in the space 
оға single-drive cabiner, 48 MD storoge 
capacity in the space of a 2-drive cobiner. 
Perfect add-ons for IBM, Apple, Rodio Shack 
ond ай 8" Shugor compatible computers. 

Retail 

31995 

82496 

32050 
vita Protect switch apuon = $30/drnve 

Columbia microSystems, inc. 
905 E. Broadway, Columbia, MO 65201 
(314) 875-8900 


Circle 87 on Inquiry card. 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD?! Call Free (800)235-4137 
for pnces and information. Dealer 
Inquiries invited and COD's 


PACIFIC 
EXCHANGES 
100 Foothill Bivd 
San Luis Obispo, CA 
93401 !n Cal call 
б” Set, (800)592.5935 or 
CT E 2 g5523.1027 


Circle 344 on Inquiry card. 


И. 


PRI 
MEGA 7 


[COMPATIBLE MEMORY BOARD | 


(be Board Hirmu, Eísgaminn from 64К to 154 Йу. 

Маму Visite Prater Command 

Program С шалгы Monting © араш» ің 178K ar 571Ь Име 
Menor Ент Јес 

Қомығ Seton Bcandsey зынан 

On Raped fau ION һирригинб Sesmahsunnus RS-272-4. Pur 


X 16115, IRVINE, CA 92713 
"n } 553-0123 (714) 727-0202 


Circle 173 on Inquiry card. 


REDUR 


Hear Amazing Sounds 
froe your Apple Speaker | 


А M 


3-VOICE HUS!IC SYNTHESIZER 
No hardware eoditirationse 


PUT YOUR HUSIC IN AN APPLE РОЯ! 


ішіне 15 wore 
{лвл 3 tl het" 
тшгп mit. 


Сым adl tiles Ui! 

“apple” cag TR ed 

ipsis Compete, іш 

Ман» бузат David F. Seith 
gill far a іт 3033 Turb Blvd, 82 
get som polis # San Francseco. СА 94118 


192K Expansion 
Memory for 


the IBM 


Persona | 
Computer 


Just Plug It In, No Switch To Set 
° Parity Generate & Check 
° Fully Tested & Burned- In 
° Full 1-Year Warranty 


' RegularPrice $475 


INTRODUCTORY 
OFFER $ 4 2 ә 


CHINTRONICS СО. 


19 Longmeadow Road 
Chelmsford, MA. 01824 


VISA, M/C i617) 256-7862 


Circle 76 on Inquiry card. 


AUTOMATE YOUR OFFICE 
WITH 


ASCI* SOFTWARE 
CONTROLLABLE 
SWITCHES 


е User seisctablerisoftware controllable 
è Swilches computers and peripherals 
e User determined control words 

а Sypporis 150 to 19200 baud 

* Totally portable with AC option 


e Features manua! override operation 
Advanced Systems Concepts, Inc 
P.O.Box Q 
Altadena, California 91001 
(213) 684-5461 or 794.2308 


Circle 15 on inquiry card, 


Why use other computer media 
when you could be using 


MEMOREX 


high quality error free media? 


Free Memorex Міп-Півс Offer- Get free discs! 

You'll save money whan you buy Memorex, because every carton of 10 
Memorex 8% inch mini-discs sold by Communications Electronics has 
a coupon good for a trea Memorex mini-disc. For every case of 100 
Memorex mini-digcs you buy from CE, you'll get 10 free Memorex mini- 
discs, directly from Memorex. The more you order, the more you save. 
Offer expires December 31, 1982. All Memorex flexible discs sold by 
CE are of the highest quality, certified 100% error free and backed by a 
full one year factory warranty. 


Flexible Disc Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 10 
cartons to a case. Please order only in increments of 100 units for 
quantity 100 pricing. We are alsowillling to accommodate your smaller 
orders. Quantities less than 100 units are available іп increments of 10 
units at a 10% surcharge. Quantity discounts are also available. 
Order 500 or more discs at the same time and deduct 1%; 1,000 or 
more saves you 2%; 2,000 or more saves you 396; 5,000 or more saves 
you 4%; 10,000 or more saves you 5%; 25,000 or more saves you 856; 
50,000 or more saves you 7% and 100,000 or more discs earns you an 
8% discount off our super low quantity 100 price. Almost all Memorex 
Flexible Discs ere immediately availeble from CE. Our warehouse 
facilities аге equipped to help us get you the quality product you need, 
when you need it, If you need further assistance to find the flexibila disc 
that's right for you, call the Memorex flexible disc compatibility hotline. 
Dial toll-free 800-538-8080 and ask for tha flexible disc hotline 
extension 0887, In California dial 800-872-3525 extension 0887. 
Outside the U.S.A dia) 408-987-0897 between 9 AMto4 PM Pacific Time. 


TE EN 

SAVE ON MEMOREX FLEXIBLE DISCS Fidel Lia 

Product Description Pari # вс (3) 
B" SSSD IBM Compatible (128 B/S, 26 Sectors) 3082 2.09 
8" 5380 Shugart Compatibte, 32 Hard Sector 3015 2.09 
B" 595D СРТ 8000 Compatible, Soft Sector 3045 2.99 
а" 5500 IBM Compatible (128 B/S, 26 Sectors) 3080 2.74 
8” DSDD Sofi Saciar (Unformatted) 3102 3.34 
8" DSDO Soft Sectar (128 Н/З, 26 Sectors) 3115 3.34 
8" 0500 Sofi Sector (258 B/S, 26 Sectors) 3103 3.34 
8" 0800 Sott Sector (612 B/S, 15 Sectors) 3114 3,34 
B" 0500 Soit Sector (1024 B/S, B Sectors) 3104 3.34 
5%" SSOD Soft Sector w/Hub Ring 3481 2.34 
5%" 5500 10 Hard Sector w/Hub Ring 3483 2,04 
5%“ 5500 18 Hard Sector w/Hub Ring 3485 2.34 
5134" 0800 Soft Sector w/Hub Ring 3491 3.08 
5%” 0600 30 Hard Sector w/Hub Ring 3493 3.09 
5%" 0500 16 Hard Sector w/Hub Ring 3495 3.09 
5%" 5500 Soft Sector w/Hub Ring (96 TFI) 3504 2.98 
5%" 0500 Soft Sector w/Hub Ring (B6 TPH 3501 3.95 


SSSD = Singla Sided Single Density: SSOD = Single Sided Double Density; 
0500 = Double Sided Double Dansity; SSOD= Single Sided Quad Density, 
DSQD = Double Sided Quad Density; ТР! = Tracks per inch. 


Special offar on Memorex computer tape. 

If you mail your order to us and enclose prepayment, deduct $1.00 per 
reel from our quantity 100 prices. This means Memorex 26 JW can he 
as iow as $12.99 Іп 100 quantities. Memorex Computer Tapes are 
packed 10 tapes to a carton, Please order only in increments of 100 
unita for quantity 100 pricing. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. Quantity 
discounts are also available. Order БОО or more tapes at the same 
time and déduct 1%; 1,000 or more saves you 2%; 2,000 or mare saves 
you 39; 3,000 or more saves you 4%; 4,000 ar more saves you 5% and 
5,000 of more tapes earns you a 6% discount off our super low quantity 
100 price. if you naad further assistance or information to find the tape 
that’s right for you, call the Memorex Computer Tape Technical 
Support Group at (408) 987-2937, 


СЕ 
SAVE ON MEMOREX COMPUTER ТАРЕ OO nics 
Product Description Part # - real (9) 
Memorex IV 2400 feet Wrightlina Saal 25JW 13.98 
Memorex IV 2400 leet Easy Load i| Cartridge — 25JR 14.98 
Maàmoràz IM 1200 feet Wrightlina Seal 25FW 10.55 
Memorex Quantum 2400 leet Wrightline Seal  27JW 15.20 
Memorex Quantum 2400 feet Easy Load Н Сап. 27 JR 16.98 
Memorex Quantum 1200 Isat Wrighlline Seal 27FW 12.50 
Memorex Сибіс HD 2400 teet Wrighitine Seal 39JW 18.99 
Memorex Cubic HD 2400 test Easy Load (1 38JR 19.98 
Mamerex Gubic HD 1200 feel Wrighiling Seal JOFW 13.88 


Circle 92 on Inquiry card. 


New Memorex Lifetime Rigid Disc Pack Product Warranty 

All Memorex disc packs sold by CE have a lifetime product warranty. 
This is your assurance that Memorex disc packs will give you a lifetime 
ot performance and service. Only Memorex can offer you the supariar 
reliability of their exclugive M Formula. In addition, Memorex will assist 
the original user in isolating and correcting any technical tssuas thal 
relate to the Memorex product as well as, when appropriate, replace 
upto one set of read/write heads. If you need further information tofind 
the rigid disc that’s right for you, call the Memorex rigid disc compalibil- 
ity hotline. Dial tol-free 800-538-8080 and ask forthe rigid diso hotline 
extension 1642. In California dial 800-672-3525 extension 1642. 
Outside the U.S.A. dial 408-987-1642. 


CE quant, 
SAVE ОМ RE RIGID DIEC PACKS one. price 
Product Description Part + per pack (8) 


Mark Ill 5 MB. Cartridge Front Load (B to 32 Seci) 95-522XX-03 65.00 
Top Load (1-іс 24 sectors) 84-522XX-03 770.00 
CMO-16 "Phoanix Тұра” СОС Cariridge 98-26600-31 160.00 


NCR Саге 88-268600-32 160.00 

Mark VII BO MB. Error Free 72-16600-03 330.00 
Flag Free 72-26800-03 220,00 

Mark ХІ 200 МӘ. Error Free 03-35041 720.00 
Flao Free 03-35031-02 560.00 

DEC Flag Free 03-35031-03 560.00 


Mark Xi) 200 MB. NCR/CDC Flag Free 
Honeywell Flag Frae 
Mark XII] 300 MB. Error Frea 


03-39001-0! 516.00 
93-389000-01 516.00 
D3-47021 795.00 


Flag Fraea 03-47009 670.00 
Mark ХІУ BO MB. Untormated Error Free 74-1 8600-03 365.00 
Flag Free 74-26800403 300.00 


74-26600-08 375.00 
74-2B8600-08 315.00 
Mark XV 300 МВ. Errar Free D3-4901 1 825.00 

Flag Frea 03-49001-01 72500 


Smlith-Corons TP-1 Letter Quality Printer Special OHer 
Buy any Mamorex production this page, and get a Smilh-Corona TP-1 iptter quality 
printer lor only 5595.00 plus $20.00 shipping. Specify serial or parallal version. 


Buy with Confidence 

Ta get the fastest delivery from CE of your Memorex computer 
producta, send of phone your order directly to cur Computer Producta 
Division. Be sura to calculate your price using the CE prices in this ad. 
Michigan residents please add 4% salas tax. Written purchase orders 
ere accepted from approved government agencies and mos! well 
rated firms ata 30% surcharge for net SÛ billing. All sales are subjact to 
availability, acceptance and verification. All sales are final, Prices, 
terms and specifications are subject to change without notice. Qut о! 
stock items will be placed on backorder automatically unless CE is 
Instructed differently. Minimum prepaid order $50.00. Minimum 
purchase order $200.00. International orders are invited with a $20.00 
surcharge for special handling in addition to shipping charges. All 
shipments are Ғ.О.Н, Ann Arbor, Michigan, No COD's please. Non- 
cartifiad and foreign checks require bank clearance. 

For shipping charges add 58.00 per case or partia-case of 100 B- 
inch flexible discs ог $6.00 per case or partial case of 100 5W-inch 
mini-discs, For tape shipping, add $1.00 per reel, For Disc packs add 
$10.00 per cartridge (Mark II! or CMD-16) or $15.00 per disc pack for 
U.P.S. ground shipping and handling in the continental U.S.A, 

Mail orders to: Communications Electronics, Box 1002, Ann Arbor, 
Michigan 48106 U.S.A. if youhavae a Master Card or Visa card, you тау 
call and piace a credit card order. Order toll-free. Dial BOO-52 1-44 4. 1! 
you are outside the U.S, orin Michigan, dial 313-984-4444. Order your 
Memorex computer products from CE today. 


Copyright *1982 Communications Electronics" 


кі шіл, ае OR 


Order Toll-Free! MEMOREX 
(800) 521-4414 


In Michigan (313) 994-4444 


Hons ywell Format Flag Free 
CDC Formal Flag Free 


Ad #090282 


COMPUTER 
DISC CARTRIDGES PGD DISCS 


FLEXIBLE DISCS 


TM 


IS COMMUNICATIONS 
ELECTRONICS" 


Computer Products Division 


854 Phoenix С Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (BOO) 521-4414 or outside U.S.A. (313) 994-4444 


BYTE November 1982. 871 


VOICE SYNTHESIZER 


VOCABULARY DEVELOPMENT SYSTEM 


CREATE YOUR OWN CUSTOM VOCABULARIES 
For ТІ 5220 or GI SP-250 Speech Synthesizers 
Using Your 5-100 or INTELLEC™ Micra 


INCLUDES HARDWARE AND SOFTWARE FOR; 
ОМА Voice Digituing and Playback [B bit mu-law codec) 
е Parameter Exiractien and Coding + Screen Oriented 

Paramater Editor « Voke Synthesis 


MODEL VPP-526 jor 3-100 (IEEE-84 Competibla) - CPAMD 
MODEL VPP-708 fer INTELLECT MOS - (B4B M 


&PPLIED DIGITAL SIGKAL АНА,ТВІЗ 


| Р.0. Вох 1364 Palo Alto, СА 94301 (415) 326-7303 
қабын ін Ҥй of intel Corp 


Circle 10 on Inquiry card. 


DISKETTES 
3M Scotch BRAND 
AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 


AND WE PAY THE 
SHIPPING CHARGES 


Си” ФӘӚсос accerten 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800 922-8193 


IN CALIFORNIA 
вао 468-1068 


Comput бурын =" 


| Vit D Lr И 


Circle 438 on inquiry card. 
'S-100 
INTERFACE 


lor 
| SUPERBRAIN" COMPUSTAR“ 
TELEVIDEO™ 
and 


olher 280А based computers 


| e Access tape drives, 8" drives and 
other S-100 functions 
e All raad/write data, address, status 


& contro! signals generated per 
IEEE-696 

ө Functional support of interrupts, 
DMA, & tamporary bus masters 


immediately Available for 
5600 
Егсатлеғ Quo are anus 
iL == 


BUFERDAN" СОМЕТА" радаи идет іе Олы зүр 
TELPADED ” ара каза с? Taran Сетеркіне E grins 


Clrele 242 on inquiry card. 


COMPUTER SUPPLIES 
Write for complete lint 


FAN-FOLD PAPER 
9%" x 11" White Bond 
Ріп-регї, datachabla edges 
154 1000 sheet box $14.05 
208 1000 sheat box $16.95 


PRESSURE SENSITIVE LABELS 
39e" x "X," box 5000 $15.95 


RIBBON CARTRIDGES 
Epson MX-70 or MX-80 $7.95 
Epson MX-100 $12.05 


DAISY PRINT WHEELS 
Diablo or Guma $8.50 


UPS Shipping included 
Minimum Order $25 
CHECKS — VISA — MC 
Call (313) 777-7780 or Write; 
LYBEN COMPUTER 
27204 Harper 
St. Clair Shores, MI 48081 


Circla 255 on inquiry card. 


$-100 COLOR GRAPHICS! 
MICRO SPRITE 
THE STATE-OF-THE-ART COLOR 


GRAPHICS BOARD FOR THE S-10D BUS. 
a ан т of harks and pattern planes plus 32 spite 


Бына бы can ре ске of caa be Катран bo 
CEBA the underhyigg plans s} 
> Ргюимітед lanes sdmaate the neeg № hindaen otyect діра 
m aoplicalions requiring 3D simalatran 
* Dprkes ate mover 0o Screen “А смен) neo- byte pees hus 
smpliying animation aplicat 
» Up in "остов 4 iy ees wi а resotgilon of 256 mans 
horizon т. and 192 pixels verticaliy 
» Siammlard NTSC video d Connecis freely Ya um ж! 
or iû AF modula for use with regular С rece 
* De teal and Ice graghics іу modes 
• (We-boara 16K byte display RAM separate trom system RAM 
“Ной quality PC board With sige masks, silkscreen and рё) 
Med contact fingers. 
ts dr exceeds all aspects ol IECE-696 25-100) standarit 
+ « Documentation includes cumpieheosivg users Manual wih 
бнтолытанал programs and Teras Instruments manual lor ue 
ngw TMS9918A Video (1968 Processor user on Ihe board 
« Typeta! applicauions include bumness graphics. іше гта) po 
rass тош] mrad’ design aid, educational systems and 
noo те баған тим 


E с 
Corporation 


шөмеле "ұл v PO Boa 17577 

о $150 E, ик AE 5 TN 38017 
de A adc 6% sales tax 

û MASTERCARD wel rona as 


Circle 295 on inquiry card. 


ATRBODO: THE DOUBLE DENSITY 
DISK INTERFACE FOR 
ATARI* 
800/400 


Î «ЛЕК RAM 
upgradable 
to 64K. 

e With OSA+ 

Varsion 4 ів double density, 

e Runs standard §'4" or 8" drives, 

e A 2В0 4 MHz controltar. 

æ А serial and a parallel part. 

= Soltware compatible with existing 
ATARI software. 

e |8 CP/M compatible (with 64K). 


ATR8000.. sasosassaseso + $499.95 
OSA» Version 4 .. aia essa $ 49.95 
ВА" drivà s43 узарта 41 ..-. $399 95 
бак Upgrade баһһкзе алаан СВЙ 


SOFTWARE PUBLISHERS, INC. 
2500 E, Randol Mill Ad,, Suile 125 
Arlington, TX 76011 (817) 469-1181 


4 


Circle 416 on Inquiry card. 


DISK QWIK 4 


e Quick access to diskettes 
а Holds up to 58 diskettes 
e Protection from dust 
e EZ write, EZ erase labels 
e Convenient carrying handie 
e Durable plastic 
e Black, brown, or blue box 
e 5%” diskettes only 
ONLY $17.95 EACH 
(Utah residents add 4.75% tax) 
Send Check or Credit Card # to: 
Davis Computer Products 
Box 2258, Provo, Utah PSU 


Circle 148 on Inquiry card. 


DEC VT18 MICRO 
IBM PC, MS-DOS 
OSBORNE, CP/M 


— taiks to — 


DEC VAX/VMS, RT 
TSX-P, RSTS, RSX 


ә UAPLINK Transfers Files 

¢ Mix/Match Operating Systems 
» Protected Binary/Texi Data 

ә Single User Control 

* Data Compression 

* Virtual User Facility 

e Other Configs Available 


nique Automation Products f | 
17922 SkyPark Cr., Suite L i 
Irvine, СА 82714 
(714) 549-4832 


Circle 485 on inquiry card. 


( ` Forthe 
СУ IBMPCand 
Ае) срм-86. 


FFTs.. ТОРОРА DIO 
MATRIXPAK .. — eee 

18 DIGIT 
TRIGONOMETRICS.......... $75 


LANGUAGE SUPPORT 


87MACRO" ................ 


P.O. Box 79 
Kingston, MA 
02384 
(617) 746-7341 


Circle 302 on Inquiry card. 


__ WE STOCK EAGLE COMPUTERS 


Se вше ыш др „па. лч шь Ар ЕМ -—-— шюр 


US! Vides Menllers——Green or AMBER 20 MHz че 
Dealer and ОЕМ lnquines mviled 


SPECIALS on INTEGRATED CIRCUITS 
50/ 6,55 


8502 745 
26902A6512A 840 
6520 PIA 5315 10 
&45 10/610 
6532 750 
2114-1200 


2716 EPROM 
2532 EPHOM 


6116 Hitachi 2KX8 

CMOS ВАМ 890 5/845 
4116 RAM 8 tor 14 
Zero Insertion Force 24 ри Sockel (5сәлім) 
S-100 Wre Wrap 


LE ES Pa NEU RUE Be RURAL а А. М 4 o s мы да thm a ft om а.ж лр рн 


АР Products 


15% OFF ӨЗ 
А Р Норву-Віох 15% OFF 


Anchor Automation Signalman Modems 

Ай Signalman Modems are Direct Connect, and include cables 

Io connect Lo your computer and to the telephone. Signalman 

Modems provide the best values, and stari 

at less than 5100 Getler end ПЕЙ ізшіге інім 
| Mark | 85232 

Mark (i for Асап 850 

Mark itl (or TORA 

Mark IV tor СЕМ/РЕТ with soltware 

Mark V for Osborne (soltware available) 

Mark VI for (8M Personal Computer 

Mark VII Auto DialjAuto Answer 

Mark МІН Вен 212 Auto Dla Answer 


DC HAYES Smartmedem 220 
AS232 MODEM — Ассенкііс 119 
05212 MODEM – CCITT trequeacies 175 


[commodore 


See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 


PETSCAN | 9245 hase price. 


Allows. you fo connect up lo 35 CBM/PET Computers to 
shared disk drives and printers. Completely transoaren 10 the 
use: Perfect for schools or multiple word processing con 
figurations Base canfipurauion supports 2 compulers. Addi 
tional computer hookups 5100 each 


Vic 20 VIC Sargon ti 
VIC 1515 Printer МС СОВЕ 
МС JK RAM Meleor Aun (UMI) 
VIC BK ЯАМ 

МС 16% ВАМ 99 
VIC Disk Drive 455 
VIC Pintall 32 
MC Omega Race 32 
Spiders of Mars (UMI) 39 
VIC Draw Poker 24 


PPPS mm S d 


Programmers Reference 15 
Renaxssance (ШМ!) 39 
VIC Supersiot 23 
VICTORY Sotlware for VIL 

Maze in 3-D 

Cosmic Debris 


Street Sweepers 


Games Pack Il 
Adventure Pack i 


| Watanabe Intelligent Plotter 


DISK 
SPECIALS 


SCOTCH (3M) 5" 10/245 50/235 
SCOTCH (3M) 8" 10/250 50/245 
We stock VERBATIM DISKS 
Write lor Desier and OEM prices. 
BASF 5" or B^ 10/200 207.95 100/185 


Wabash 5” 10/1.80 50/175 100/170 
Wabash В” 10/225 50/220 100/210 


We stock MAXELL DISKS 


Write for dealer and ОЕМ prices. 
Disk Storage Pages 10 loe 54 Hub Amgs 50 tor $6 
Disk Library Cases AY -5400 5"-—225 


CASSETTES—AGFA РЕ-611 PREMIUM 
i садро. low nose, 5 screw 


0-30 


100/2 30 
100/2 40 


housings 
10/86 50/50 100/48 
| 1073 50/68 100/66 


SPECIALS 
WE STOCK EPSON PRINTERS 


?епіһ ZVM—121 Green Phosphor Monitor 109 
INTEX Talker Text te Speech System 265 
Okidata and Prowriter printers avallable 
Brother Daisy Wheel Printer 
STARWRITER Daisy Wheel Printer F10 
Ws Steck АМВЕК Mealters 


880 
1445 

990 B-pan 1240 
Stalicide anti-static spray e 
dBASE 11 445 
ALL BOOK and SOFTWARE PRICES DISCOUNTED 


Synertek SYM-1 Micrecompuler SALE 159 
KTM-2/80 бүлелек Video and Keytirard 349 


KTM-3/80 Synertek Tubeless Terminal 385 | 


ЖА Alspa Computer, Inc. 


The price-períinrmancs leader Includes 780А, 1 nr 2 hull 8" 


We carry Apple ІІ-- from 
Bell & Howell 


” 
E - 
t 
“з 
- үк 


8 
Adventure Pack il 2 Тө 
TNW 488/103 wih DAA 
Compute!'s Fest Book of PET/CHM 
WordPio 3+ — 32K CBM, disk, printer 
WordPro 4F = 8032. disk, pnnter 
SPELLMASTER рейін checker for WordPro 
VISICALC for PET, ATARI or Apple 


drives (double density, double sided), 3 serial and 1 parallel 
port, and winchester port Prees start al less than $2000 
DEALER and DEM mquines united 


-niru |data 


ЖЕР 
systems 


SM-KIT pukanced PET/CBM ROM Ulliities 700-82 64K. 1 double dens deive 
Programmers Төрк! — PET ROM Ublilies 237 13 Megabyte Dual Orive 
Ad LEN сил 219 Video Terminal (VI-52 compatioke 
ado ag aoc a АА All Zenith Hardware and Software Discounted, 
LOGO of or А 
2 "— sa5 | IEEE-Parallel Prover Intertáce Ку PET ZT-1 Intelligent Communications Terminal 550 
Super Seral Card 149 | IEEE-RS232 Pnntet Interface lor PET 1100 16-bit/6-hit System CALL 
Thunderciock Plus 119 The PET Revealed Les 
280 Sottcard and бР/М 295 Шау of PET Suiwoulmes 
Parallel Printer Inlertace/Cable 75 SAD! Intelligent IEEE-RS232 or parallel 
Integer BASIC Card 150 | Programming the PET/CBM [Carpute!] — R. Wesi 
Grappler interlace 138 Compute! First Book of VIC 
T 6 Products Joystick for Apple 48 Whole PET Catalog (Midaight Gazelte| 
T С Paddles 32 Color Chart Videa Board tor PET SPECIALS 
OC Hayes Micromadem II egg | РЕТ Fun and Games (Cursor) | 
Videx 80 Column Card ОД а II e pan eer Micresotl BASIC 
RAFORTH-- for Apple (tig: Forth gs | FlaxFile for PET/CBM MISSILE COMMAND 
Silentype Printer and Card 310 | Database Report Writer with Catculalions, Mailing Lists. 810 Disk Drive ASTEROIDS 
Graphics Tablet and Card 645 for PET tuli Fi | - Carni 825 Printer STAR RAIDERS 
Apple PASCAL Language ias ЕТИ РЕРНИ Р i СО ap da | ашыл Space Invaders 
Apple FORTRAN 160 o. | Inside Alan 005 Music Composer 
We stock EDUWARE Sollware KMMM PASCAL ler PET/CBM 85 Joysticks or Paddles Caverns (7 Mars 
GENIS | Courseware Development System 185 | EARL tor PET/CEM Disk-based ASSEMBLER 65 | 16K RAM (Microtek) PAC-MAN 
Uacom Grade Reporting or Schon! Inventory 250 Super Graphics — BASIC Language Extecsions m vs RAM (Microtek) қыра a 5 
Execulive Brefing System with fonts 225 Fas! machine hcs routines іу РЕТ/СВМ lal isl ar 
Apple Compling (Microtek) Printer Intertacs 1s | 5 language wap Super Breakout Anchor Medem - Atari 


RAM/HOM for PET/CBM AK 575 ВК $90 


Apple Dumping with 18K Buffar АРХ Software Other Alan products 


WRITE FOR CATALOG 
Add $1.25 per order for shipping. We pay balance 0! UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 
basis Regular prices slightly mgher. Prices sutyect to change 


252 Bethlehem Pike 
Coimar, PÀ 18915 


215-822-7727 A B Computers 


573 
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NEW! 
MICROCHIP JEW 


Jewelry crafted from actual 
24K Gold microchips. 
A must for electronics butts. Perfect for 
incentive awards оғ gifts for the entire 
stall. 
Available in gold-tone as: 
[ТЕМ EACH 1007. 2 001. 
Trebar $1495 $1350/ea $12.7Siea 
Tielac $1495 $13 50/еа $12,754 
Lapel Pin $1495 $13.50/ea $1275/s98 
Earnngs $19.95 %1795/еа $16.95/ea 
(мехсей) 

Ну order and price. Add 51,00 for 


Spec 
handling. Allow two weeks for delivery. Send 
check or money order Io: 


CHIPWEAR 
PO Box 221 
New Almaden CA 95042 


белін Inquires muled 


An пірһаБанса! тісісьазе program 
Designed lor mete computers 
Futur Ay includa 
" (пру! bullering intet up to SO records with NO DEK WAITS] 
* Output selection by conditions on ANY combinotions of 
helda 
* 3alectinn combinons 
» alphobelicol оғ numerical tangas 
» бап1бгп% or no! Сот 
» equals Or Pc! equals 
» ig^ore CASE (UPPER олег} option 
* CHfpu! con bo san! to 
Printer (Pope: Tite Formot| 
~ Pointe (олт РМА LABELS Format] 
= Screw (Ponge or Form Fasmat) 
CPIM fila [ward processor MERGE] 
naw ALIST Fila 
* Marge records trom ANY other ALIST hle 
* RESORT on ANY field ac PART of ANY ЕЕ 


f 


bit PETET 


ALHT MANUAL ONLY $20.00 me with А-ды 
$умено requirements: 40% CP/M and ONE DRIVE. 

ALIS H ovalloble Jar the Osberne |. , 8" CPM, and 
ahars (сой ter other CP/M disk iprmola). 


HONOR SYSTEM SOFTWARE 
2562 €. Glade $1 00 «no. prise 
(6190.00 reg.) 


Masa, AZ 85204 
(602) 892-2434 Visa/Masiercord 


Circle 206 on inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Lu!s Obispo, СА 
93401 In Cal call 
(800) 592-5935 or 
(805) 543-1037, 


Сігсів 344 on inquiry card. 


Can't find that 
reference? 


REference Access with Computer Heip) 


REACH;.- $199 


introductory price) 
Create & SEARCH tand-or-not logic? a 
personal bibliographic database Use 
KEYWORDS RESEQUENCE citations in text 
and extract bibliographies automatically 
ALPHABETIZE & REFORMAT bibliographies 
(nto the style naeded. 4000 citations/ 
megabyte disk (1-4 Порруз). FAST А very 
EASY to изе! REACH needs а 64K CP/M* 
тісгосотриіег and editing program (not 
supphed) Standard single density B" or 
Norinsiar 5° Manual $19. Chack. Visa, 
MC. COD Mass r&sidenis add 5% lax 


Write or Сан NOW 413-256-0751 
stm Digital Research 


жос м 48 Hunter's 
ect ME o 9111 
PLA © Circle, 
t" Amherst, MA 
Ф a:e01 


Circle 363 on inquiry card. 


TeleVideo USERS! 


Enhance your TeleVideo computer 
capabilities with 
OUR exclusive software! 


COBITATE Fast Dump/Resiare System tor TS 

802H, 806 & 1602H. 

* Back up liles twice as last as PIP 

* Double the storage. up to 600K/diskette, with 
muttiple diskette capability $90.00 


COGITATE Keyboard Bufer tor TS 800.602 & B02H 
a Never (050 а koysiroke. 


e interrupt driven 64 byte butter 
• Compatible with CP/M” operating 
system $40.00 


COGITATE 2780/3780 Communications System 
e Commumcates with most ІВМ systems 
а Many features [ог remota job 

entry 5700.00 


СРМ * is regesiorad trademark ot Mial Research, іт. 


COGITATE, ис. 
SPECIALISTS IN UNIQUE TELEVIDED SOFTWARE 
24000 Telegraph Road, Southfield, МІ 48034 
(313) 352-2345 
VISAU/MASTER CARD Accepted 


Сігсів 82 on inquiry card. 


"WE WILL BEAT 


ANY COMPETITORS' PRICES ON 
TTL CMOS LINEAR MAJOR BRAND 


ooooococooo 


SEERES aa 


741500 
741502 
7413504 
741508 
741511 
7415 32 
751351 
74LS42 
74LS86 
741592 


2732 
4116( JSONS ) 
4164%(1 SONS ) 
6116(200N5 ) 
58981 ( 3005} 
6810 


6847 

6850 

MC 3570 

z8o(2.5912) 

мном QUOTES A UNLISTED ITEMS Dell very 
А y 

M p 3 waska or less. ив reserve the 

fight to limited quantity А substitute 

rmm Prices subject то c e 

without notice. Guaranteed money back. 

MICRO COMPONENT CO. nx 79:019 uCFOCOMDAL 

PQ шағына «Ома тх эг (214) 669-9217 


cooocooocoo 


A 
че 


1.00 
1.60 
2.50 
2.50 
1.10 
5.20 
5.00 
1.80 
3. 50 
$.20 
2.00 
2.50 
2.50 

o 


Circle 284 on inquiry card. 


MEMOREX 
Diskettes 


Тор-дмаіту 
Метогех 
Diskettes 
from Tech* Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 


Сай! Toll Free 
1-800-237-8931. 
in Florida, call 


813-577-2794. 


Tech* Data Corporation 
3251 Tech Drive North 
St. Pererspiulg, FL 33702 


Circle 441 on Inquiry card. 


RG E Hi Resolution Color 
RGB Displays 


* шаһ Саоғыған Васо Sirpa Т use 
+ Wire Мама Con » 

EX YU rg Boe 

«p کي‎ Lo 


AIN c eet o 525475 ann айақ 


ІВМ Cable - 549% 


атан [— 5! d spare "b Саке 
= 617% 
" 
оөз Canis 19 = $24% 


Nole: Enciosed Modals Now Avatiabie 


—APPLE- 


16K RAM DISK DRIVE 
$59.95 $289.00 


Fully Tested & Guaranteed 
Just Piug 'N Run 


Dealin' Electronics 
PAA Loma uaa Бис ano CA dd алу 
ath 49) уе fhullàplé ur pricimg. 


Circla 148 on Inquiry card. 


NEW! §-100 BUS COMPATIBLE 


SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 


tha oo ca og 
m —— 


LIPPE TT оі На ММ аы іші 
«еў тә ЕҢ алыл “ғы ыш 
ссср 


PRICE: 
м арымый yh аласа 
Ашин} atch ғайыр eerie Dende ы CPI) 


Ines bats Қате eee qoot 22 

ший ton 62 Foss 3. YR each билир mm (OSSA 
Gere eee 
hy cua 

won Мз аы ИР ре четт на 


714-553-0133 


A ИЧЕ РЕШЕ) ша М, шазь 


Circle 172 on inquiry card. 


DECADES OF SERVICE 


Washington Computer Services 


97 Spring Street 


New York, New York 10012 an affiliate ot (( WASPI NGTON )) est. 1912 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800)221-5416 CUSTOM COMPUTER ROOM WIRING SINCE 1960 


In N.Y. State and for technical information: (212) 226-2121 
HOUAS: 9 АМ-5:30 PM (EST) Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP МҮК 


FULLY CONFIGURED BUSINESS SYSTEMS 8" DISK DRIVE SALE NOW! 
The following are some examples of the fully assembled and tested business and B^SHUBARTSA&HR $385 8" SHUGARTSASSIA $540 2 tor $1025 
scignlifit computer syslems which we offer: QUME DATATRACK В or MITSUBISHI 5550 2 for $1050 
The Premier Mult} User Computer System Enclosure, power supply for 2 8" drives A & T $350 
8000 SX. multi-user, mulli-processor, turbo DOS SCALL MORROW DISCUS 20 + CP/M* MICROSOFT BASIC, CONT. 5950 
INTERNATIONAL CPM 2,2. FULL 2 YEAR WARRANTY! VISTA SCALL 
500015, 5-100 desk lop mainirams ! 
уң rs Sees Cas ae HARD DISK SPECIALS |, фу 
Morrow 
EN J 5088 /8055—Funs both В & 16 bil software. Green or high res. CORVUS — SESGNS È- PEDAL Jm me - 
айы ыты TERMINALS  PMMI MODEM $359 
АРС-8086, 16 bit, 128K, 8” DRIVES, 1024 1024 Color Grapwc, TELETYPE ADDS IBM 1301 
42 ti F.P. Proc., MS DOS, CP/M 86 Irom $3295 TELEVIDEO ANN ARBOR DIGITAL EQUIP. CORP 
PC-8000 Personal Computer LEAR SIEGLER VISUAL HAZELTINE 
The Prolessionat's Work Station 
| NEC on N Y.S. Contract #P-07220 AMPEX Dialogue 81™ BACK TO SCHOOL SPECIAL! 
ООДА 68000 16 bit multi-user, S-100. UNIX V. 7 SCALL DM resin | €— cM br 
/ 8086 16 bit, 128K RAM, S-100 Syst. #2 51499 "ЕШ оспа keys | Modem Terminal 
АФА Ете ү п eF ull visual attritules | * DEC eh o oc 
мп o ier 2 pages (4 pags b + 
ge kas: ОБ 5 2} optional) | graphics cursor 
E California (8 | |! ePrintar pori control keys, Editing 66 
T ie yaa QDEOU A ALTOS eBlack 8 While, Green, or $79 2 ті р, Many other $ О 
ий ordena NorthStar 8 & 16 BIT BOARDS Amber screen тан. 
ыы SOFTWARE 
SCION MicroAngelo Hi Res Graphics Systems SCALL DBASE Il $525 WORDSTAR $300 
Similar savings on SSM, DELTA, DYNABYTE, TELEVIDED, DIGIAC, ADDS. DEC. — F&GQUICKCODE SCALL MAILMERGE 5110 
DATA GEN., ATARI, TECMAR AND MANY OTHERS MBASIC-8D $275 DATASTAR 5230 
MBASIC COMPILER $316 CONDOR Ill 5716 
PRINTERS FORTRAN-BD $349 MILESTONE $235 
әсе Taletypa 40. 300 LPM-typerwriter quality, 85-232 Irom On (0801-80 $574 SUPERCALC 5221 
interlace. This quality printer Б available іп many $3200 РІ/1-80 $425 FMS-80 5649 
configurations Including forms access, quiefized case. etc PASCAL MT + V5.5 5398 SELECTOR V $396 
Teletype 43 from 5995 — WHITESMITH'SC 5660 SPELLGUARD $235 
CB-80 5420 CHANG-MICROPLAN САШ. 
ANADEX DIABLO MANNESMANN TALLY RM COBOL ein PEARL (LEVEL 3) $549 
CENTRONICS EPSON NEC AMERICA LIFEBOAT SOFTWARE — SCALL AMERICAN BUS. SYST. SCALL 
C. ITOH FACIT QUME SUPERSOFT SCALL ACCOUNTINGPLUS САЦ 
BSTAM,BSTMS $200 VANDATA/OSBORNE 5500 
DATA PRODUCTS OKIDATA SMITH CORONA denn "enini vU URED EVET. ІЗІ 
DIGITAL EQUIP, CORP. OLIVETTI TELETYPE PEACHTREE SCALL GRAHAM-DORIAN SCALL 
INTERGRAL DATA SYS. ОАМТЕХ TEXAS INSTRUMENTS 8” SDSS; Call For Other Formats 


“ full service distributor serving the data processing & ; _ 
installation needs of business & industry from micros to mainframes. tles, and schools — call us for 
System houses, Educational institutions & governmental agencies given Information on our 0.6.5. term 
special consideration. Leasing available. contracts on hardware & software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For las! delivery, send certified check, money order or Сай! to arrange direct bank wire transter. Personal or company checks require two to three weeks 
lo clear. Prices subject lo change without notice; call for latest prices. Prices include 3% cash discount. N.Y. residents add sales tax. Qantex is a trade- 
mark ot North Atlantic industries, Inc. Accounting Plus is a trademark of Software Dimensions. СРАМ“ 15 a trademark of Digital Research. All sales 
subject to our standard sale conditions (avallable on request) Call for shipping charges. Above prices do not include customization or installation. 
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“ағаны, tate tS ЗАН АШАР М) HSH E 


APPLE |- = ATARI 


4 m 808 (43%) CALL! 


Computer 


*** LOGICSIM ¢ 4 ¢ 


CP/M based 


E 


LEE PL dii id 
LAT қарыған, олды жай ой oiher 11 M 
ж Fw біріші чу чагар pega 


Syme арача dun, адади» te muse TTL AME CAMS. FREON topic. ROT. | 


Поч à mon, "uni n a SR cll бы 11 МЫСЫН dea сир). әзі 
1 uero dandi, 


("hne speci V" ANI ME. 8" APPLE ПОЛ e СИ M ішеі 
Boh te Oth әзіне: РЕЧ ЕЗ ah CP ‘NÎ canis. малайы) prise КУЗ | 


i БИЕ сїй тїшїн 1001 МЕН EI NI кт 
кчы HA bs, SS ome e, Чан Ғы. | 1 ШЕГІН 


47M ore іғінтаейтіз QU =Po E 
Be orah and Ё'4 ®й®й& і i 


Сіссіе 187 on Inquiry card. 


THE SBC8OA designed for multiprocessor 
slave or 1/0 processor, has оп beard 
ФВОА-СР0; ОМА; 126K dual ported ПАМ,ло 
wait states, üyte/word accessible; Eprom 
socketa up to 32K; 2 Н5232; 2 parallel 
ports:Memory Map Prom;3 counter/tiner; 
floppy controller:hard disk interface; 
ча chin AM9511;20 bit Intel Multibus 
ZI vectored interrupts;auxillgry power 
input for stand alone.From $895(qty.1) 
4864(200ns) 1-49 $6.75 ea, 
27a2(450ng) 1-49 $6.85 ea. 


INNOVATIVE RESEARCH, INC. 
17071 Kampen Lan, Huntington Beh, CA02647 
714-642-0492 .Multibus Intel trademark. 


Circle 216 on inquiry card. 


Scotch? DISKETTES 


LOWEST PRICES 


ANYWHERE 


Call collect for our special dealer 
program. C.O.D. s accepted. 


(213) 896-2485 


U.S. EXCHANGE 

9391 Remick Ave 
T Pacoma. СА 04211 
Authorized Disirtuso: — ыза 
information Processing Products 


Circle 462 on inquiry card. 


Bl cu Ma t 


SRUATH DUAL DAY 
APPLE DUMPLIMO-OX 
! тч " 
талға bret Wath 
ыза» 


Desig Di 
бәт ікстее Ас Су ыч! 


кс ЫШ 
85571 15979599955 
ser СЕБЕТ 


Кат б-ша ULLE =T) 
aude Tear 4046 "у б 
мади 12И» 


г 
741» ЗЕРТ 
1598553395 ** 


-9 .-. 


ы hare (4 Тб uUi 
б-р 


MET ELRES ф 
е. c^ 
Varas CI O 
мекір D апа Ашты а, 


ыле eet at Н 


an 
> 


FREE PRICE LIST 


COMPUTERS 
Emme (714) 661-1265 


(AMONG RAR CA 91765 ө4 $ 9 


Circle 128 on Inquiry card. 


NEW TRS-80° PROGRAM LETS 
YOU CHART STOCKS LIKE 
A WALL STREET PRO. 


Wil! Street TAP ж a professonal stock markel trading 
loa! it employs the same technical analysis methods 
used by successiu така! experts lo buy ant зей Time 
sensitive pont 4 figure, moving average and оп 
balance charts аға at your fingertips 


ы ап Саа gh wh pte CET 
ites 8 lechnical analysis ioc ^a 
Vos iil 48K. ? disk deve. “TRG-30 Tandy 


Com. 
Order Your Wall Street TAP Today! 


your (жауып Aa order (оғ US $199 95 along wath 
‚жале and zi iy Think Salvare 
Dept Beret BIO Ae کا‎ Vancouver, Ө C 
SZ 4C9. Or ——— Жл, 
2 no , expiry date and езе е Card user phons 
orders accepted — call (604) 261-7261 24 brs 


You'll Receive: Wail Street TAP Tape Plus 


a le ргіпісшіз, help desk su 
| REE BOOK - ES d 
Аы includ Ке Documentahan only available. 


US 329.95 + 32 shipping Dester mquaes welcomed 


әкет РАР 


* Technical Analysis Package. 


Now Chart Stocks For More Profits & Bigger Gains. 


Circle 451 on inquiry card. 


514” Tandon Drives 


е TM 100-1 $199 
мәде sided. 40 ТАК, sigle Free 
or double дегъхуј Shep peng 
“ ТМ 100-2 5279 


(double waded, 40 TRK/sgde Free 
чле or double density) Shipping 


e TM 1004 $359 
(double tied, ВО TRKiside Free 
96 ТР}, double density] Shipping 


ORDER — TOLL FREE 


1-800-531-5475 {if ourde of Texas) 
(512) 250-1523 (t ince of Texas 


"Н we can't ship rhe next working day. 
we wan't take (he order,” 


Master CardiVisa or check 
Texas Residents add 5% sales (an 


CompuAdd Corp. 
13010 Research Bivd - 8218 


Алгі. leas. TSO 


Circle 94 on inquiry card, 


м мәт M ARE FOA PREPAID onneni 
ы ta 


т m Меш 744» 
КИЛЫ ED кшк tt î мш E vets а aed $^ 
pex: 


Controlled 
Switch 


е ideal Ке noma electrical contro’ and energy 
mArmgormen! security systems 

= interiaces fq ol popular computers anc security 
sysems 

в Sali contanet - тениз al (he Dad No external 
power apply ceased! 

© Allows focal over-ride oi Computer contro Uses 
wal switch (as rural) to ponde the Пелу of 
BOTH юса! and computer contra 

a Switches 20 Amp elecirical ioads in 110 VAC. 220 
VAC and 277 VAC contiquratvn 

ШІ recogmzed 

* Deakes inquiries inviled 

© 568 50 each. MasterCharge and Visa accepled 


Caprock Enterprises, Inc. 
3417 73rd St. 
Lubbock, Texas 79423 


Circle 69 on Inquiry card. 


* COMPLETE Ж 


5100 EPROM PROGRAMMER А 16K MEMORY MODULE 


$195 an 


"Grae те mag popu 5 vor EARNS (2798 25% 
3715 2532 а 2732) 

FEATURES 

9 Acne 25 мой зиорл 9 Enemco progumrring con 
sole (РФ socket А Comte Pcuded:* Phonon for ue fo 8 
memory стру LEPROM oe AM) о Мерет GOONS v 
TK ороду 8 Mamery managements Huy ос церт ео 
“асу wdmrenty ê one more 


SOFTWARE 


Oporeaisugpaorr program (ESP tO avonne опа CP/M 
forno синен 


ШСЕ 
£PP)M (67) 
ЕРУМ (A 8 1) 
EBP 10 Bogen 
EPROM 2734 46045 
1732 (450 NS! 
ПАМ 2017150 NS) 
ferns Chack money ome COO PO on орсомо 
Sepang Onn $200 Сам re ondsos e OCC + 
шісі £350 
SERRA COMPUTER PRODUCTS 
Sante 205-317 2854 Ray lone: Ev 
Росемде CA 95567 © (016) ld 5012 


Circle 409 on Inquiry card, 


MEMOREX 
Flexible Dises 


SAVE 40% vus paha A 


ALL ч 

5УА We. 
1 Side, double density 

2 Sides, double density .. 

1 Side, 8D Wack, double density - 

4 Sides, BO track, double densily - 

{АП 5A" have Hub-ringa) 


99 
8 -— релі 


1 Side, single density .. " 
t Side, double density , , 
2 Sides, double density. ., ., 


EE — ا‎ a —————— <| 
CHECKS — WEA — WC — COD 
(213) FF? 7700 ADD £2 SHIPPING 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
51. Clalr Shores, МІ 48081 


Circle 256 on Inquiry card. 


„1 FULL LINE ALL PARTS & COMPUTER PRODUCTS 


P.0. Box 4430% 
Santa Clara, СА 95054 Ў NTRODUCING A BRAND NEW MICROCOMPUTER 


= 
board computer that TURE DOS wil 
ELECTRONICS will geben Ача. sdventure tar tha hobbyist Mem ure date up to tour SF dMi 


It i$ 3 leaming, training density floppies A cam- 
Santa dey shipment, First (ine pasts only. Factory төзімі Guaranised compuler as well as шы plete 1802 programming 
money Gack Quality [0's and other components at factory prices, 


plain tun for anyone who book is available АП ver 
wants to get into а 91419-0(- signs af VENTURE are 


INTEGRATED CIRCUITS Phone orders only (B00) 538-8196 tear computer al reò- abipped weh a sat of man 
| sonable cost uals writen to be unda 
face hp Ec ариети MT ж i om VENTURE comes in ki 51900 hy 1ле inexperienced 
tals ТАН ^ пм! 5% М LED on 2. 4 ст" dart ос ішіү assermbied and 85 well ав expenenced user 
Ih | |; А E owe} я PRO — 1 ри mere pr E (ested. You can get il in its à; A standard 60-pin Dus 
Жүн Laat у M a 381% 1: ТА OR HM minimum configuration for as Ше as $195.00 with 5 stots. parallel poris and 2 serial ports 
н i ТИ Psi] "m [Wu 19 enun «uns teme or take |! all the way 10 floppy disks and voice with (ul! handshaking (75 10 9500 BAUD) allow 
пае EC AMEN Жала Sabale E ЕЗІ mo мв 1 can be expanded as а КІТ or fully assembled, — expansion (nto Порру disks, color. EPROM 
ІШ м hates B ces А Ги MN $ = ы, 717 èl your own расе and choice. programmer, printer, model of your choice 
E" 3 мр; peg w Raid лаа. 0 д ya деле Q' —— VENTURE is a 16° бу 207 man board wilh — Later expansion wih add alight pen. a universa 
шен € wu in om et таст г separan ASC! and HEX keyboards Itrunsfast. user pragrammabie music sound board, Gen- 
Елдо вн та la ik iam M amesi 4 MHz and has the capability of putting | eral Purpose insicument Bus, and a high raso- 
eS n E 4 мави E id MM p "aul. 1 5 megabyte o] RAM and ROM on tha board Шоп color.grayscale pel mapped чазо baart 
$3 Я 5% i = T ig ts = wong with а variety of Inexpensive options On-Board Options : 
Н uà t Dé 21 аң E 9 | Seca 16-channel anaiog-to-digital converter al- channe! A 10 Û; & siot 5D pin руз, 2 вага 
ін ور‎ ёл туыла A ағ lows use ol joysticks. control functions, IA- ports, parallel parts. 4 video options mel color 
5% | aa E Жр Fl Vos e ur mentation, temperature sensing, etc TA 48K RAM, Volran voice synthesizer, sound 
М dae жылт Lo. raa sound gansrator, sofiwars conirallsd music, — generator, EPROM full BASIC disassembler 
: D E 3 tom. } с Voltas voice synthesizer and real time clack editor, assembler, melal cabinet, additional 
: da) Ж LR if aes 9 ар calendar add 10 its versatility power supply ASCII keyboard reat ume clock 
5 pu zm !QUe—'! Em VENTURE connects directly to a monitor or calendar 
и» 1 oe M Е H v"; = X PE to ere TY set ete BF od ی ا‎ ol a ште "4 | 
| т һы мі дата рғы рр vO miw for the heart о -- 5 video hoppy dish, EPROM programmer, light pan. 
d T а ! is ki E емалы стоите ыз display VENTURE has a high resolution pro- — universal user programmable music sound 
diu pU Buu | ics 4 1 i an, aa о Qrammable video display wilt up 10 16,344 board high resolution coloi'graysceie pixal 
conte 4 4 (есем hl кылу F ти» user-defined cháracters, alphanumeric sym- mapped video board General Purpose Instru- 
" ult 1 Жетер олы тоса, " bols special graphics or übj&cts, such 25 space meni Bus. l ست‎ co-processor board 
i Coe I E Б snips, etc Each character is B pixels wide by Minimum VENTURE Syslem $195.00 
ЕЕЕ — n ЖЕ: „кыы se t5 pines high, with 2 grayscale maps, it пав Kil Includes CPU and contro) with AK of RAM, 
о т 1 i. и SAL PUR 63 levels of grayscale plus video invert‘compli- ІК of scraichped 2K monitor, 1861 video 
я EM . (Momus Ы йр AS = Ш ment and hidden screen update lor a "snow" graphics, cassetle interlace and separate HEX 
i H T іше Ü n mn 1 Ше: tree display The display is 512 x 512 pixel keyboard with LED displays for address and 
UM RM Ё m | Ч 4: "S ым) mapped with 2 planas ol video НАМ per dis- output. Power supply is included along wilh 2 
3 H Np 1 duis H ИНОТ тау VENTURE videolsinshort. astounding! game casselies The main board в 16° ж 20 
n t WA ا‎ BD EI K inb fa Beate VENTURE has сәтіне software support atid Includes space lor а! of the previously 
ТН on EX. — ТС „ътъ with full BASIC. 3 ROM monitors, disassem- | discussed on-board options. Fuil on-board ех. 
$ i ' HER FEE j ioe Жак Ve Deriassembler editor II will run real-iime video pansion can be competed lor under $000 00 
CAE. Б 5 Н games, all АСА chip В programs and allcurrant Са! for further details, option prices, elc 
ЖИ Я auo ovma г, ig = 1 [ЕЕ i 3.2 АСА Cosmac 1802 Super Elf Computer $106.95 
? ne te = A iiie 2 ж Tha Super Ell к a tremendous value as li combines ASD. A monthly newsletter Quesidala % devoled 
2 UN uan iB E ue Иш iff E £ | vdeo, digital displays, LED displays, and music, exclusively to software for the Super ER and there 
А ene 15 E. i i " re ia lou iH Ж 5 ай pn à single board for $106 95. ее Әсе алас кл. 
Fa ГА и} 1% ” + 1 
te 54 n J 11 Tha Guper Ell expansion capability ls virtually un- 8 Super Ell computer sysiem Is now available 86 
o E A н IM нса E тей and you can ОН бирме one Бра) а series of bare boards as wel as fll Kis and 
туы Сат Н om mi ak ne ЕЕ d alme Expansion «cdas CRSA Interface, ack assembled. 
B Е pi i x (lens! memory, color video, Basic, ASCI) key. Gare Saards: Super ЕН $35.80. Super Expansion 
M сат D [ вам: I board, printer, hooey. 5-10 bud. RB232 $35.00. Power Supply $10.00. S-100 Coin! 
FE: Ё { li ? Š C ei EM e $35.00. Dynamic RAM $40.00. Manuals $10.00 
18 БІ l 5 A nagir ®ЕПӘ The Super ЕН comes complete with power supply — к T€ 
S pet d: Шм т and delade 127 (ruction manual which Separ Basle $45.00. 
чаш н Ср LE page ws n "Eal & Aun" сне 514.95 
“кн Ор ap 4 iz : 1 7 , Incksdas of software, inci 
A B L SG n Е омет 40 papes of eene 0000708 Free 14 Page Brochure 
a E 4 аре d 4116 2003 Dynamic RAM — £512.40 d ا‎ ule e Mea, „К. Sq |! f h il 
ма n 24и A 2 ET ти 4116 Uns Dynamic RAM — ES T2 AU musie program and graphics пуй game. Many н ия! gA A a ы үк ше кеін 
scopis end Unvaredies ara using the Super Ellas gelas an 0 ираг Ell end As 


а course of aludy OEM'S use (t for ғала and 


Voltage Mate $1B.50 
$1 25 shipping. Switching regufator kit with | 
adjustable ACDC voltage conversion. 3 modes 
ot gperalion, slep up, step down, inversion 
Jumper selectable modes al operation input 
voltage 8-15 VDC, oulpul voltage - 24 lo + 308 Fluke Multimeters 
VOC. current draw 30-250 ma И 0500 $125 — H80? 5189.--0604 5249 


expansion. We will get V right out to you! 


UHF Preamplifier Kit $34.95 

$2 00 shipping Improves uht reception Wa- 
malically, 25 dp gain assem version 587.50, 
Arlicies Radio Erect Mar, May, 1981. 


280 Microcomputer Kit $49.00 
18 bh VÒ, 2 MHz clock, 2K ВАМ, ROM Bread- 
board space Extellen for control. Bare Board 
528.50, Full Kit 678,00, Monitor $20.00. Power 
Supply Kit 635.08. Tiny Basic $30.00. 


Modem Kit 560,00 

State of the ап, orig., answer. No tuning neces- 
sary 103 compatible S00 baud. inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Articie Іп June, July, Aug. Aadip 
Eipttronics, 1961. 


GO Hz Crystal Time Base Kit $4.40 
Converts digital clocks Iram AC Hoe frequency 10 
crystal timg base Outstanding accuracy. 


Video Modulator Kit 82.95 
Convert TV set imo a high quality monitor w/a 
affecting usage, Comp. XR ЦИ instruc- 


Mulli-volt Computer Power Supply 
бу Samo. -1Bv amp. ov 1.5 amp, Sv 
5 атр, 17у 5 атр, -І2уррікі =5v, = 12v 
are ragulaled Basic Кї £35.85. КЕ with chassis 
and atl hardware $51.85. Add $5.00 shipping. Kit 
оі hardware $18.00. Woodgrain casa 510.00. 
51 50 shipping. 


TYype-H-Talk by Votrax 

Text to speech Synthesizer with unlimited vocabu- 
lary, built-in text ta speech algorithm, 70 to 200 
bile pw second spoech syithesize, А5230С 
interface 6359,00, Speech IC $58.00. 


Apple Paripharal Kits 

SERIAL LO INTERFACE 0 to 30,000 baud, 
ОТА , input А output from monitor of sic, of 
use Apple as inteligent (armanal, Bd only (P/N 2) 
814.85, Ки (РУМ 2А) $51.26, Assembled (P/N 
2C) 542 95, 


PROTOTYPING BOARD (PFN 7207) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 dor 


Rockwell AIM 65 Computer 
6502 based single board wilh Іші ASCH key- 
hoard and 20 column thermal printer. 20 char 
alphanumeric Шерізұ ВОМ monitàr, lily ea- 
pandabie. $499.00. ak varaion $454.06. 4K 
Assembter $35.80, BK Basic Interpreter $65.00. 

Special small power supply SY 2А 24V 5А 
assem in trame 558,00, Molded plastic aneio- 
sure їо (i! both AIM 65 and power supply 
552,50. AIM 65 1K in cabinet with power syp- 
ply, swilth, fuse. cord assem $571.00. 4K 
$566.00, A65/40-5600 AIM 86545 ӨК RAM 
and monitor $1298.05. RAM Board Kit (16K. 
8175) (32K, 5215). VOBAO Video inlurtace КИ 
$118.00. AAT 3149.00. Completa AIM 65 in 
thin briaicasa with power supply $632.00, 
Special Package Price’ AK AIM, ЯК Banc, pawar 
supply, cabinsi $615.00. 

AIM ESKIM SYM/Super ЕН 44 pin expan- 
sion board; board with 3 connectors $22.95. 
"Bend lor complele iiri ol ait AIM products. 


ТЕК RAM Board Jo take you to 64K, Assam 
587 Kit 557. 


Intertace КІШ 

SERIALPARALLEL INTERFACE — Bidirectional, 
Baud rates from 110 (0 19 2K, sw rehctable 
polarity ol input and autpul strobe, 6 to date 
bits, 1 ot 2 slap bits. parity odd or even ог поле, 
all characters contain a start bit, «5 & -12V 
[кушай û ооу (AN 101) 811.85, Kit (PN 


101A) 542.01. 

AS-242'TTt INTERFACE 8101гесіати, ra- 
gures >12У КИ (PAR 232A) 89.98. 
R5-232/20mA INTERFACE Bidirectional, 2 

м opo-icolaied circus, Kit (P/N. 7901А) 
1 | i 


PROM Eraser 
Will ағам 25 PROMs in 15 типш» (Тау, 


Super Color 5-100 Video Kit $99.00 
Expandable to 256 х 192 high resolution color 


Elf Wl Adapter Kit $24.95 7 7 
180 MicroProfessor $135.00 Direc! Connect Modem $99.00 Fle its E ОН Soper CI 44 and 50 gin еа Mary mated Tk RAM UBAY. 


Single besrd computer. Les , leaching. pro- 
tolyping. 2K RAM, мураа dni cassette 
interface Tiny BASIC $19.65. Ait tubly 
ascamhlad. 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% (ax. Prices i | 
$10.00 min. VISA and MasierCard accepied. 51.00 insurance optional. sublect FREE: Send for your copy of our 1982 


Fully assembled bi case wih RS232 сайма, 
ura 103 compatible, 9V baltery or 
wallplug. 


plus S-100 bus expansion (With Super Ex- 
pansion) High and iow address displays, state 
and mode LED's optional $18.08. 


able in 5K 5-100 bus 1600, BOBO, BOBS, 280, 
alc Dealers: Seed for excellant pricing/‘margin 
program. 


Shipping: Add 5%; orders under $25.00—10%. ta change QUEST CATALOG. Include 88е stamp. 


Сітсів 382 on Inquiry card. HYTE November 1982 577 


DATA COMMUNICATIONS 
SPECIALISTS FOR 
IBM PC & SEATTLE 
COMPUTERS 


Teleprocessing sollware available lor 
above computers 10 ктап host or 
between two users 33% binary files, Wu. 
Version 2 software. Version 3, IBM P 
£95. SEATTLE $160. Write for details or 
$3.00 for manuals 


SEATTLE BOB86 comouler and MS-DOS’, 
Pascal, BASIC, ‚ “Ил COBOL, 


Perfect Water, ог Muhi- 
SPECIAL PRICE tor SEATILE SYSTEM 2+ 
а.поп senal board + cables + споса a 
Microsoft BASIC, Pascal, FORTRAN, 

B 


COBOL 
SEATTLE 8086 GAZELLE Computer 


са | lor Шега[иге and ұла ы оп above 
systems, or call lor q 


ELL conn INO SERVICES 
BOX 5351 

TERRE HAUTE, IN 47805 

66411 


*Trademark of dol irc 


Сігсів 136 an Inquiry card. 
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тла (ostPlus 
73: COMPUTERS 


205 879.5 30765 OF ALABAMA 
2058/9. 4735 РО iu ёта Ветцы AL 35259 6114 


Circle 129 an Inquiry card. 


C LANGUAGE 
PROGRAMMERS 


c-aystems 
С COMPILER 


Now wit: c-window ™ 


The first c longuoge source level 

program resting and debugging toal 

= Single step by c source line, 

в Set breakpoints at line numbers. 

s Display ond alter variables by symbol 
name, using c expression syntax. 

e Nomore printf or assembler level 
debugging! 

c-windaw!" is a support package for 

the c-aystams C COMPILER for 

BO86/8088 based systems. 


Contact 
c-aystema Fullerton, CA 92634 


Р.Г. Box 3253 714-979-1123 | 


TM c-syncame 


Circla 64 on inquiry card. 


MicroAngeto Graphics Board (MA-512) with 
Screanware Pak Il қ $755.00 
MicraAngelo Graphics Board (МА-520) with 
64K memory. a $995.00 


GRAPH-PAK Fortran Plolting Solrware tor 
MicroAngeloa and pan-plotters 5270.00 
Compgiete systems available cali far prices. 


Laboratory Computer Systems. Inc. 
139 Mon Sree: Cambridge, MA 02142 
(817) 547-4738 


* fraruemurs ul SCION Соў 


Circle 243 on Inquiry card. 


HER. (C Oar 

IME Fnit ОРЕ 

AMG? MALICE thet PARI FRO к 
АТТАСАР») MTS, THO АТТ, AS TRERCE AS 
AMD fin LEAR ASA CS A 
HRR: Ré) eds FAE VOOR аш Pe 


АМЕ тані LANE PERANG EROR TITEL E 

bang 329.28 10 HEW ЧОЧО 

Dept 41-2 [z^ Kone ir owe ` 

SDS Parthi pe md Pied. аА I 8 Da Co gee ' 

Ch^amplea Qa. 30341 а=] areal, Ih [lay Lamy + 

1404} 455-2698 Baci Ce me Ф. 
M 


PP MESURE CE Ж 


THE DETECTABYTE' - Model BD1 
& Delects Occurrence of Preset Byte. 
® B-TTL Inputs Plus 2 Qualifiers. 
e 2-Oulputs-Pulse 8 Slretched Pulse. 
Ф A ЕС Display. 
Ф 2 Units May Be Connected For 2 

Byte Detection (16 Bits). 
& Provides Scope Sync For Low 

Hep. Hate Data Streams. 

(Powered From Circuit Under Test 
5 ¥, iv 200 та max.) 


Price $119.50 Pius $3.00 Shipping 
(Calllorma Residents Add 6% Sales Tax) 
The Partan Company 
2520 S. Fairviaw Street, Suite F 


Santa Ana, CA 92704 (714) 662-0709 


Circle 353 on inquiry card. 


SYSTEM/Z'S BASIC/2Z 


A New COMPILED Basic For CP/M or MDOS 


e No Royalties • No Run-trme Charges 

s Generates machine code #580. 2A0) 

s Sort Verb - 2000 elements in 2 teconds 

e Alnha-numeric Labek 

« Chain with Common 

+ BCO Floating Point Marh ro 48 Digits 

s Editor Tests Syntax А5 You Type 

e Recursive, Mult ine, User Functions 

» Dynamically Dimension Arrays 

« Selectively Erase Arrays 

= Trace and Single-steo debugging 

a Multi-tered Error Trapping 

a E Addressing, Reverse and Blinking 
(ПРО 


Want to see how IE works? 
ГАМ DAMAN 1 Ala Lit program for $50 BADE I turt tA 
БЕН qi? iue 


Aut want farther info? 
CHI or write Foe ree BABE Бу otira aii nam haraa 


BASIC IZ ts toy 9145, Gut from DAMAN 115 
A Fmd їр North Armenca 

Harter Card Acceoted, COD er or 4298 ware 
эи руды EAN rece чирү CN 


Add ®7 for acomad TENE Qutsidge E. Anata 
SPICY B". Матор гиа Пгарты; Арат Пур 


Far мсни мъти 955 wreeimgn FO du Da aue 


= | (285! rans 
" Toile 
abana S580! 


Circla 138 on Inquiry Gard. 


Scotch Diskettes 


Aaly on Scotch" diskeltes lo keep your valu В 
able data sate. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low | 
abrasivity saves your read/write heads. 
They're compatible with most diskete drives. B 


FACIFIC 

CU HAN Б 
ALLE D НА.) 
"ae {м Сеа. | 4 
ЧАШ jata of 
Яна) 4154 
ИЫ 


Сігсіп 344 on inquiry card. 


64K Dynamic RAM ICs 


200 ns $6.25; 150 ns $6.75 


EPROM 2764 250ns $1250 
2732 450ns $ 500 
2532 450ns $ 400 
2748 450ns 53758 


6446 150 ns $4.00 


280A CPU/CTC/or РО | $350 
DART 57.50 


MICROPROCESSORS UNLIMITED 


24.000 South Paare Ave 
BEGGS OK 74424 


——} All Prime Parts (—— 
М/С or VISA or UPS CASH COD 
Call any hour (aimos!). 
(918) 267-4796 


Сігсіз 298 on Inquiry card. 


WE WILL NOT BE UNDERSOLD 


SOFTWARE 


NEW! IBM PC SOFTWARE 


INFORMATION UNLIMITED 
Easy Writer 

Easy Speier 

Easy Filer 

VIS KCORP 

Visicalc 2564 

VisiGax 

VisiFile 
VisiTrend/VisiPlot 
MICROPRO 

Wor da tar 
MISCELLANEOUS 
Supercalc by Sorcim 
Superwriter by Sorcim 
Home Accountant! Plus 


DISK DRIVES 


CCI 100 for Iha THS-80 Model 1 
Буз 40 track 

ССІ 189 for tha Zanith 2-88 

5% 40 track 


NEW! 


$289.60 
$149.00 
$319.00 


$199.00 
5199.00 
3228.00 
£228.00 


$239.00 


Bile One 40 Track CALL 
Cite Controlar CALL 
Elle Two ВО Track CALL 
Eita Thrae 80 Track double-sided CALL 
DISKETTES 
Махай 5% single side $39.00 
Maxell 6 single sida $49.00 
Maxell 57 dauwe sida $45.00 
Малай В double sida $55,00 
BASF 5% $26.95 
SASF В $36.00 
Verbatim 5'4 $26.95 
Verbatim Н 536.00 
Wabash Би %21.95 
IBM PC ACCESSORIES 
64K Card by Microgolt $435.00 
Joystick by TAG 549.00 
128K Card $579.00 
182K Card $629.00 
258K Card $509.00 
Combo Card by Apparal $249.00 


Call tor mora IBM РС add-ons 


For tast délivary, send certified checks, money 
orders, or call to arrange direct benk wire 
Iransfers Personal or company checks require 
one to three weeks to clear. All prices ara 
mail order only and are subject to change 
wilhout notice. Call for shipping charges. 


master charge 


Төр A HLS аР 


420-438 Rutherford Ave,, Dept. 
Hours 8 AM — 9 PM (EST) Mon.-Fri. (Sat. ШІ 6) 


Technica! information call 617/242-3361 


Circle 130 cn inquiry card. 


VisiSchedula 

VisiTrendg/Plol 

MISCELLANEOUS 

Micro Gouner 

Screen Diraclor 

Execullve Briefing Sysiem 
сак: 


Personal Filing Sysiem 


Knights of Diamands 

Midnight Magic 

Wigardry 

Tuesday Moming Guarterback 
Crush, Crumble & Choma 
Datestones of Ryn 


2-Card CP/M far (he Apple |! 
Smarterm 80 Column Board w/Sottawitch 


Keyboard Enhancer I by Videx 
Yideoterm by Мек 
Game Paddles by TG 


Sysiem Saver by Kenalngton 
Versacard by Prometheus 
Microbulter I 16K w/graphics 
Microbuller И 32K w/graphica 
APPLE INTERFACE CARDS BY CCS 
Serial Asynch. 97710 

Centronics #7729 

Cail for other CCS cards 


16K Ram Kil lor Apple il; TASB 
200 nano saconds, 4116 chips 


$17.50 


Dealer (National/Interna- 
tional) Inquiries Invited. 


Send for FREE catalogue 


TWX- 710-348-1796 


The CPU Shop 


TO ORDER CALL TOLL FREE 1-800-343-6522 
BY-11, Charlestown, Massachusetts 02129 


COMPUTERS 
GALIFORNIA COMPUTER SYSTEM 
Malnirame 2200a $485.00 
2-80 CPU 28108 $265.00 
BAK НАМ 2065 $569.00 
Floppy Controller 2422a $359.00 
ZENITH 
2-89 46K CALL 
2-80 BAK CALL 
2-100 CALL 


Call Far Prices On Тһе Complele Zenith Line 


CASIO EX702P Pockel Campular 5179.00 
Sanyo MBC 1000 64K CALL 
Cal! Far &rices On Complete Sanyo Computer Line 
PRINTERS 
NEC 7710 Serial $2305.00 
NEC 7720 KSA $2749.00 
МЕС 7730 Parallel $2385.00 
NEG 3510 Serial $1850.00 
МЕС. 3520 $2099.00 
NEC 3530 Parailel $1850.00 
МЕС 8023 Dol Matrix 100cps $539.00 
Epson MX-BD CALL 
Epson MX-BOFT CALL 
Epson МХ-100 CALL 
(DS Micro Priam CALL 
iOS Priam 80 CALL 
IDS Prism 132 CALL 
Okidata Microline 80 CALL 
Okidata Microline ВАА CALL 
Okidata Microline ВЗА CALL 
Okidata Microune B4 CALL 
Datasouth 180 cos CALL 
MONITORS 

Amdek 13" Color 5328.00 
Sanyo "B5 W $135.00 
Sanyo 8" Green $140.00 
Sanyo 12-88 М 5178.00 
Sanyo 12" Green $189.00 
Sanyo 13" Color $359.00 
zenith 12" Green $105.00 
Zenith 13" Color 5339.00 
Electronoma 13" HI-RES 

оку Monilor $829.00 
Electrohome 13" Color 4349.00 
Blectronome 12” BAW $179.00 
Elacttóhaorme 12" Green $189.00 
Electrohome В" B&W $149.00 
Eloctrohomoe 9" Green $159.00 


SPECIAL OF THE MONTH 
IDS MICRO PRISM 
Dot Matrix - correspondence 


quality 110 CPS 


Dot Plot Graphics CALL 
ADDS Vilewpoinl 5495.00 
Zenith 2-19 $679.00 
Talevideao B10 9595.00 
Теіемідво 825 5779.00 
Televideo 950 5969.00 

TELECOMMUNICATIONS 
Prentice Slat Modem $129.00 
Novation Cat Modem $139.00 

$149.00 
5199.00 
5299.00 
$249.00 
CALL 
$285.00 
$225.00 
$55.00 


Massachusetts Residents call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 


BYTE November 192: 579 


FREE! FREE! FREE! FREE! FREE 


REE! 
1! 


FREE! FREE! FREE! FREE! FREE! FREE! F 


Circla 17 on Inquiry card. 


BERSERK 
CAVE HUNTER 


Cassetie [16k} $24 95 
Dsc 122к) .. 529.85 


ADVENTURE GAMES 
Calixto Island 
Che Black Sanctum 


Cassarne [18И] . . 519.65 

Pra paid shipping b^ dormi сгйкей 
Car seas add $3.00 

Calitorwim residents ardei 6%, tax 


MARK DATA PRODUCTS 
| 23802 Barguilla e Mission! мініп ГА 92691 
- (714) 768-1551 


TRS-80 MODEL 16 AND 
68000 SYSTEMS 


DATABASE AND FILE 
SOFTWARE 
Relational Database System 
Easy To Use - Powerful 
INTRODUCTORY OFFER 5595 
Menus & English Subset 


Query Language 
68000 Code Efficiency 


Separate File & Sort Packages 
Features Never Seen Before. 


Send For Catalog. 


DATA MANAGEMENT SYSTEMS 
211 N. EL CAMINO REAL. 101C 
ENCINITAS, CA 92024 
or Phane: (714) 942-0744 


TRESO 1a n тенбкецагь of Tandy Corp. 


Circle 141 on Inquiry card. 


maxell. 


Floppy Disks 


ті 


BEST PRICES 
IN THE U.S. 


Call collect for our special dealer 
program. С.О.В. = accepted 


213) B96-2485 
(213) x 
cma 


U.S. EXCHANGE 
9391 Remick Ave. 
Pacoima, CA 91331 


m Е 
EXCHANGE 


Cirola 463 on Inquiry card. 


ер Berk, 3700 Sheets, perf 2922 
Ex 11 Bue bar, 3700 awe eed 


Circle 279 an inquiry card. 


10 MB -81995 


INTRODUCTORY OFFER 


бщ" 10 MB Winchester Driva 
For 5-100, Apple and TRS-BO 


Complete with Disk Drivs, 
Power Supply, Enclosure 
Cabling and System Software. 


ASSEMBLED & TESTED 


IASC » 


| Аманат 


PO Вла 455 Dealers or OEM's : Call 


tengon Гата м 2953 tor Multipia Unit Pricing 
rast нез 57 BA 


Circle 35 on inquiry card. 


8086/8087/8088 
CROSS SOFTWARE PACKAGES 


1 C cross comphler for the 086. All Facilities of the 
complete C language, wicluding flaating pont 
lot the 8087, are supported. Opdonally, memory 
сап be allocated for use with uve 8088. Output ts 
symbolic assembly language, The compiler is suita- 
ble for use in porting Ne to the 8086 
Cross assempbier/linker/libranan/downline 
loader tor uie BOSS. Assembler Input is an ex- 
tension to that used by intel, Loader output is a file 
in standard Intel hea format 
SImulator'debugger for Une 8085. Capapnines 
inciude display. C rud ue interpretive execu- 
Hon, as well аз many others. 
Host System: РОР-11 seit Pila lee i 
UNIX/V&, UNDUV?: oF V. | turning VM 
UNIZ. 
For additional Information: 


dvanced 
igital Products, 


| FOI 211 Ave, S, Suite 222- Nashville, TN 37212 
Phone (415) 383-7520 
pil na әйелдік of int Corporation ИХ an PIFLT! ae 
vademara qf Мен імюедіплек ЁТ} |, REx- НАД POP- 11, VAS, жұ) 
VAX-T1 dre пікісемгін o! СИНА Equipmem Corporation 


Circle 12 on inquiry card. 


EPSON 


NEW REPLACEMENT 


RIBBON CARTRIDGES 
MX 70-80 $ 4.75ea. 
MX 100 10.75 ea. 


Pinasa add 5 75 ga handling/shipping 


LABELS 


$12.00/5000 


STOCK #10350— 1-15/15" x 372 xX 1 wide, 
Whilt— pressure sensilive —pin Iaed-— 
d'a carner, packed 5000 per бох 
Add $2 50 par Вон handling‘ shipping 
TERMS: Visa k M.U. (add 4%). check or 
money order. C.O.D.s add 52 00, min. order 
$12.00 CA residents add 6% Salos Tax. 


Sr COMPUTER 
s SUPPLY CO. 


25422 TRABUCO RD. SUITE #200 
EL TORO, CA. 92630 * (714) 768-0370 


Circle 397 on Inquiry card. 


SUPER МО“ 


iKierlace your ТН580" ім тоа" with 256 
bus nl O4 Ingul ports + FG Output poets) at 
а Tecra Óevehopmenr syslom W үйш own 
Бап юа) pruci 63 а Селіесшен Or рнарр- 
wals $wichés LEDs. ADs VARTE 
MDDEM s иссе стр sanss дима weary- 
(Fun e«actreómas 45 an &asy "Ваг mil] ûî 
connect тиі toas Os let an sme ode peter 
юса! area ngf«eirki Semple іп program ie sam 
plos provided m BASIC FORTRAN & ASSEM 
НЕН: 


Soon:Superl/O™~ for Apple Il" & (BM PC" 


ә SUPER: |42 BOARD 
ncludes Crwners Manual 


abies sous separate!ty 
ө ACCESSORIE 
TAS 80" Cao: Specify morse 
Sinclar? Canh 529 
VO Pas Cable do dar аз wegen l-i 5 3 
Qwnarg Hanua (manual олер 
Appicalan & Technical Manual 
SHIPPING А HANDLING + 
IWS arly) 
Nevada msidentia acd аны 135 
*"rech cr Money Order 
Cedi Card oders add 10% 
WIN/MILL RESEARCH INC. 
453 Cramplon Avenue 
Reno. Nevada 89502 
ORDER PHONE (only) (7021 329-0441 


For prianty info, send SASE. 
‘Trade Mark c! гезресітге companies. 


Сігсів 481 on inquiry сага. 


SPEECH SYNTHESIZERS | 6502 MICROCOMPUTER 


= 


"rv. т. 

RTT 
JBEs Speech Synthesizers use the 
Varas 56-01 Phoneme Synthesizer 
omo, Tha 5С-01 phonetically syn- 
thasizas conlinucus speach of 
unlimited vocabulary, The 8С-01 сог. 
lains 64 dilferent phonemes and 4 
levels of inflection accessed by an В bil 
code. Ii requires 10 Bytes per second 
for continuous speech. Goth boards 
have an audio amp (or direc! connec- 
Поп to an В опт speaker. 


Documentation includes basic user 
programs, а phoneme chart and listing 
of coded words to halp you get started, 
Oocumentation lor the Appia 
if бревсл Synthesizer includes a disk 
with text lo speech program. 


51-083 Apple Il Speech 
synthasizes 

81.120 Paralisi Input Speech 
Synthesizer 

Prices include tha 5С-01 Chip 

SCO! sold saparately tor 


5129.95 
$142.95 
s 20.95, 


Е ) Ж . | 
ү is 
ҮТТЕ шн 

k h 4 


JOE А.О 5 DA Converter сап ba used 
with any system having рата іні porta 

+ Inter(aces with JBE Parallel UO Card 
+ DA Conversion time — Sua + A-Dcon- 
магаюп time — 20us * Uses JBE SV 
power supply е Paralia) inputs А out- 
puts incíude 8 data bia, strobe Tinos 5. 
latches е Analog inputs & outputs are 
medium impedance Û 10 8 volt range. 

79.287 AASSM. $78.95 
Bars Board 139.95 


SOLID STATE SWITCH 


Bee, 


Your computer can control power lo 
your prinler, lights, sierac А any 
120VAC appliances up to 720 walis (6 
amps at 120VAC). Input З to 15ҰОС « 
2-14MÀ TTL compatible © Isolation — 
1500V » Non aero crossing = Comes In t 
or 4 chance version 


АБЫМ, $13.85 
$6.85 


ASSM $49.85 
524.95 


6502 MPU, 8522 VIA, 2716 EPROM, 2114 
RAM single board computer. білдіг 5 
vol! power supply al 400 Ма, Two in- 
dependen! Б bil I2 ports with hand- 
shake lines, AC controlled 1 MHEclock, 


Completa documentation. VO lines use 
50 ріп edge connector Data and ad- 
dress lines are nol accessible. Mod. for 
2532 is included. EPROM is not Inctud- 
ed. 1K RAM, 2K EPROM, 2 YO ‘ports. 


Asam $110.85 


Z-B0 MPU, 280 FIO, 2716 EPROM, 2114 
RAM single boari compuler. Singla 5 
voll power supply al 300 Ма, Two In- 
dependéni B bit 1/0 poris wilh hand. 
shake tines АС controlied 2МН? clock. 


Complale documentation. НО lines use 
50 pin edge connector. Dela and ad- 
dress {ines are nol accessible, Mod. for 
2532 I5 іпсіндегі. EPROM ів nol includ: 
ed 1K RAM, 2K EPROM, 2 O ports. 


Asem. $129.95 


This Intelligent CAT Gontrolibr uses ап 
BOSSA CPU and an 8275 (nlegrated CRT 
Controller. It features: 

е 25 lines |80 charJiine) 

e 557 dat malrix 

* Upper & lower cesa 

© Two 2716's (controller & cher, 


generator 
» Snrial папасе Н5242 & TTL 
* Baud rates of 310, 150, 300, 600 
1200, 2400, 4800 and 9800 
а Keyboard scanning system 
a (/nencodad keyboard required 
* Uses +5Y & x 12V Power 
• Does nol have graphic caneblilties. 
Documeniatian Includes program 
listing and composite video circuit. 


Bare Board only (with doc) $39.95 
2718 Char, Gan. А7 $19.35 
2716 Program A12 519.95 
27156 ASCH A12 $10.95 
1134 MHzXTAL $5.00 


This board can be used to add a video 
display lo your AIM or othar computer. 
It can also, with the addition of a 
parallel keyboard. 5V power supply and 
video monitor, be used as п home cam- 
puter, И will run Tom Fitlman's Tiny 
Basic, The 2716 character gen will pro- 
duce 256 8х8 chnraciers, ASCII upper 
and lower case and graphic characlers. 
Тһе 44 pin expansion connector can be 
paed to add up to BK of memory or extra 
HO poris. Power requirements: 5 volla 
BOO MA 3 walis. 


Oocumaniallon includes schemalic, 
parte Іні, cannectór pin outs, and 
source listing for video display and 
Moniior, Cantral character response: 


Н beck space 

| up ane ling 

J line feed 

L clear screen and home 

M carriage retum 

И forward space non destructive 


Тһе curser ia hashing underilna type. 


62-1404 азат. WhO EPROMS $148.95 
Character Gan. А? 5 18.95 
Tiny Basic + Monitor $319.05 
GMO Parnllal input % 18,96 
Gare Board wiih doc, $ 79,96 


JBE | MICROCOMPUTER 


J BE's 7.75 x 11.75 8502 base Місгосот- 
puler hes the capacity for 16K of 
EPROM, 4K of ААМ, Я Parailal Ports 
and 1 Serial Pon. Мопћог and Tiny 
Basic are alao avallabte. 


Есіп veniet Include socksta for 
27168 or 2522ж, B 16 ріп sockein for VO 
Interfacing and а 0825 connecior fot 
я5232. 


All address and dala Anes are broughi 
oH the board to the 50 ріп edge connec: 
tor. Similar іс the Apple Il ша) 


Thia board аіво leaturms power on сава! 
and cassetie inieríiace. 


610306 Fully 
Populated 

B1-430M Parilaily 
Populated 

2716 EPROM 
with Tiny Basic) 


Жана 
4 "A! 


MINI VIDEO 40 X 24 81-260 “SLIM” 


Single board large scale Integration 
Microcomputer, This 45 x 6.5 board 
uses the 6502 Microcomputer, two 6522 
VIA's four 2114 RAM's, 2516, 2716 07 
2532 EPROM The tuliy buffered 2244 
pin bus із similar to the КІМ”, SYM* 
and AIM" expansion connector, The 
tour & bit HO poris connect Ihrough 16 
pin dip sockets. This board was design- 
ed far control and (s ideal lor Personal 
and OEM una. 


а 8502 MPL 

а Two 8522 VIA's 

a Four 2114 НАМ (2K bytes) 
* One CPROM 2516 or 2532 

+ Crystal clock 1 MHz 

* Requires 5Y 1AMP power 

a 45x 6G 5card 

ә Power on гезе! 

а Fully but!ered-expandabie 
æ Solder maak-bain sides 


Use your Apple || Computer, JBE 6522 
Paralie! (nlerface card and EPROM Pro- 
ip as a бечораги system tor 


B1-260A Аязт, $199.05 


PHERIPHERALS FOR 


RAM EPROM Mamory (32K) 
81-3304 Assm. W/O Mamory 
81-330B Bara Board 


В Slot Mother Board 
81-2204 Assembled 
81-3208 Gare Board 


24 Hour Real Time Clock 
81-3504 Assembled 
51-3508 Bare Board 


VO interface 
Я1-036А Assembled 
91-0368 Bara Board 


12 Port Parallel! I/O (6865225) 
B4-036A Assembled 
R2-036B Bare Board 


Tiny Basic + 
Manilar EPROM 


Ж JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS AAE AVAILABLE FROM JOHN BELL ENGINEERING, ІМС. « 1014 CENTER ST., SAN CARLOS, CA 94070 


Maalert. ard 


8244 


(415) 592-8411 
WILL CALL HOURS: бат ‹ 4pm 


ADD SALES TAX IN CALIFORNIA * ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 
SEND $1.00 FOR CATALOG 


10% OUTSIDE U.S.A. 
ADD $1.50 FOR C.O.D. 


BYTE November 1982 


$81 


Verbatim’ 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 


Dealer inquiries inviled. C.O.D.'s and 
charge cards accepted. 

АП orders shipped from stock, 
within 24 hours. Call toll FREE. 


АА, 


North Hills Corporation 
3564 Rolhng Yiew Dr. 
White Bear Lake, MN 55110 
1-B8O00-32B-DISC 
MN Call Collect 1-612-770-0485 


Circle 481 on inquiry card. 


|8085 - 280 


Structured Assembler 
Get the beniits of high level 
programming with 1he efficiency 
of assembly language 
Features: 

PASCAL-LIKE STATEMENTS 
AUTOMATIC INDENTING 
RELOCATABLE ASSEMBLER 
LINKER GENERATED LISTINGS 
Avaiahte for: 

CP/M $149 
TRS:-80 $149 


{515 $329 
Specdy беи size/density + CPU make/model 
Cneck - Money Order - Master Card : Visa 


BLACKBEARD ASSOCIATES 
13534 PRESTON ROAD 
SUITE 443 

DALLAS, TX 75240 

(214) 255-9347 


Circle 67 on inquiry card. 


ELIZA IS HERE! 


| AT LAST A FULL PEM ATIN ot us TET 
program is rw redial VW. Pun [us pp Satie 


Created at MAT in 1986. ELIZA Wale Ras he wears 
— oen ыч 


paychoturapial | 
you ‘ee Hi М dd utn agarda vaih har cwn comen nr quasdion 
жағыну appropriate 


= and har sarees AFF often 
mao ha в неше тел та ELIZA пая птар asi 
ш рағы! 


ELIZA (% AVAILABLE HY THE FOLLOWING OIEK FORMATS: 
Т «Semmes d vor келгін празну Lor pit CP ated pompalar 
E23 Fos АҒА СОМ - Adel BAS ан Менин BABIC- ecg 
TY fk enc CPUM Ма Арпа N Snapped ma 7-80 болСан 
ұра Кы ELUEA СДМ - saxi LEO ir Ксл RASAC-A0 Sonet 
З Mu ich ior ЧЕ kopia I) гіл Аранвол ROM aed COA 22 
EE tas Ғасырда Fig = hod EJÒ Jor Арий Soues 
4 G's Ше ина bt tni 
Ы iae Comte bed Fin - 263920 io МИЫ Она SABIO. Source 
& іломайн Гимығар | cre 1 
VH ipe німен Fite - тіс ЕН lor ет тиі ПАВІС AD See 


ARTIFICIAL re eee RESEARCH GROUP 


Circle 33 on Inquiry card. 


TANDON 


BARE DRIVES] 


100-1..... 4ء‎ 188,00 
100-2............. 265.00 
100-3............. 259.00 
100-4 ....... ғал... 366.00 
848-1........»..-.. 388.00 


648-2 тасастевке aus 488 00 


COMPUTER PRODUCTS 


(213) 891-5546 


9615 Symp Bre sà Pinokia СИР. СА 81887 


Circle 27 on Inquiry card. 


DISKETTES 


3M Scotch BRAND 
AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


тие 0) соо acceptep 


DEALER INQUIRIES INVITED 
CALL TOLL FREE 


ا 
тт‏ 


NNT х Past Bon 605 
1 Ы Newbury Path СА S320 


Circle 439 on Inquiry card. 


атыу айтааыа prices. For tig tirat time 


| suliwase library bonanza 


anjay your Apple Іо Hs Шал сарасиу 


vang specislty packed disks wih pyar 80 
|! @uletending programa each Nät avuiipbie 


) | 4 EW! | Ths Apple users group 


i 
/ tom any alter *ourca' 


4 \ | —— "Арый 411006 


ы 


inngaH S \APPLEWARE INE. он» 


Ап sti Bays vary онези, 


yi 1 - ЕД cl usBlul and anteriaimnp programs 


«препад іе to the serious computera ill 


cluding 


Business > Education Graphics 
Gamea a Ми с Scance 
Unies > Dals Base Finance 


Library disks 1 25 3 вге mined сияны ba and new 


Pike 4 Жаста”, 5 (ilies), 5 босом) А 7 (nisgeri 


at 550 95 awh Why pay mra? 


Order direc? Irom this ad and Save up lo $136. 
Buy disk library package 1, 2 & 3 and gata 
&pecíal bonus disk FREE — over 260 programs 
Tor $179.95 + shipping. For bes! value, gel 


ali 8 disks for $348, postage prepaid, lar over 
530 of our best programs al 65 each! 

Call now toll free, 1-500-327-4064 

Florida: 1-305-987-5665 


6400 Hayes Бі SS um 
Hollywood, FL 23024 d 


Clrcia 30 on Inquiry card. 


DISCOUNT DRIVES 


Apple li Disk Drives. ,........$295.00 
Сбопігойвг.,................. $85.00 
Tandon ТМ100-2 514" 

Ча ТҢ5-80.............. 4. -$2690.00 
Tandon TM 100-4 0 

dis Гәпіһ...................5289.00 
Tandon TMB48-1 в" „+++. 8988.00 
Tandon TMB48-2 8" 

thinline dís................. $479.00 
Tandon TM603 10 МВ Wini. ,. , $910.00 
Tandon ТМ603Е 14.2 

MB Winl...,..... на ъа а „+. 21010.00 
SASI Interface 

Хаһес Controtier....: ...... 

oe floppy disks 54/89 $18.85 (box 
of 1 


“ALL floppias discounted & 100% 
guaranteed" 


WHULESALE SUPPLIERS 


Div. B.O.S.S. Inc. 


Р.О. Box 22428 Carmel, CA 93922 
Call (408) 373-0320 


Gircle 45 on inquiry card, 


68000 
DISASSEMBLER 


An easy to use program to cre- 


ate source files from Motorola 
S-format files 


The DISASSEMBLER runs on: 
EXORmacs under VERSAdos 
and IDRIS 
VAX under VMS 
and UNIX 
NORD under SINTRAN 


8 50 diskette Ф 200 
Pascal source on requast 


NorSoft Consultants 


Veungsdalsvelen 1 
Kongsberg 


Norway 


Circle 157 on inquiry card. 


Gota жари 


Get а Giltronix Selector 


Switch. 


Himinale unplugging aud re-plugging your CP's, 
peripherals, and modems. Eliminate expensive 
duplication of interconnection hardeare Connect 
three components to (готи. Selector Switch 

# SBAB. Then select your connection with а simple 
turn of the dial. Only $79 in OEM quantities, 
Monitoring options available. Full 5 year w 

оп all Giliran units. ү 
SWITCH TO GILTRONIX. 


ME tec 


$70 San Antonio Ave., Palo Allo, CA 94303 


Circle 198 on Inquiry card. 


U.K. AND EUROPE: CONTACT VINCELOAD LTD. 47 GOLDHURST TERRACE LONDON NWS 


а” “THE BIG BOARD” 
< OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 
SIN 


oS SINGLE BOARD COMPUTER KIT! 
С А 2-80 CPU! 64K RAM! 
^ 0 a 


Мы Cie SE Mem = ч Р A. Tes MS aea Mes i ^ M ж E en DUO a i s, QUEE CE УШТ =! 


d PI 2 Jal TT 
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Schematics — $5. 
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For All Sockets Installed 
And Soldered Add 550. 
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THE BIG BOARD PROJECT: Three years in the works, and maybe loo good lo be true. A tribute to hard headed, $ 00 (64K KIT 
по compromise, high performance, American engineering! The Big Board gives you all (һе тоз! needed 09 BASIC (70) 
compuling teatures on ane board at a very reasonable созі. Тһе Big Board was designed from scraich lo run the 


latest version o! CP/M*. Just imagine ali ihe off-the-shell software that can be run on the Big Board without any SIZE: Вы x 13% IN 


modifications needed! Take a Big Board. add a couple ої 3 inch disc drives. power supply. an enclosure, C.R.T., SAME AS AN B IM. DRIVE. 
and you have a lotal Business System for abou! 1/3 Ihe coat you might expect to pay. REQUIRES: -5V @ 3 AMPS 
FULLY SOCKETED! FEATURES: (Remember, all this on one board!) OE. 
64K RAM 24 x 80 CHARACTER VIDEO 


With a crisp, lckar-(rea display tha! looks extremely sharp even on ята! 
monitors. Hardware scroll and (ull curser conlrol. Composite video or spill video 
and sync. Characier set is supplied on a 2716 style ROM, making cuslomized 
fonts easy. Sync pulses can be any desired lenglh or polarity. Video тау be 
inverted or true, 5 x 7 Malrix ~ Upper А Lower Case 


Uses industry standard 4116 RAM'S. All 64K is available іс Ihe user, aur VIDEO 
and EPROM sections do noi make holes In system RAM. Also, very special care 
wes laken іп the RAM array PC layout to ellminate potential noise and giliches. 


7-80 CPU 


Running а! 2.5 MHZ. Handles ай 4116 RAM refresh and supporis Mode 2 FLOPPY DISC CONTROLLER 
IHTERUPTS. Fully buitered and гили 2000 scitware. Uses WOI7T1 controler chip wilh a TTL Data Seperator tor enhanced 
rellabiiny. ІНМ 3740 compatible. Supports up lo tour B inch disc drives Direcily 

SERIAL 1/0 (OPTIONAL) compatible wiih standard Shugart drives such as the S А800 of SABOT. Drives can 

Full 2 channels using the 280 StD and the SMC B116 Baud Anale Generator, FULL be configured tor remote AC oll-on. Runs CP/M" 2.2. 

Н5232! For synchranous or asynchronous cammunicalinn. In synchronous 

moda, lhe clocks can be Iransmilted or received by a modem. Both channels can TWO PORT PARALLEL 1/0 (О PTIONAL) | 

be set up for ellhe? data-communication or dala-lerminals. Supports mode 2 Ini Uses Z-50 РІО, Full 16 bils, fully bultered. bi-directional. User selectable hand 

Price tor ай paris and connectors: $49 


shake polarily. Set of all paris and connacices for parallel І/О: 819.85 


BASIC 1/0 REAL TIME CLOCK (OPTIONAL) 
keyboard for Input. Gutpul would ba ап tha 80 x 24 Video Display. paris: 59.85 


CP/M* 2,2 FOR BIG BOARD 


Ое бы ЖЫН 
The blank Big Board PC Board comes complete wilh full documentation available for $159.00. 


(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 


and a diskelte with the source of our BIOS, BOOT, and PFM 3.3MONITOR. P ВІ С Е С () Т! 
F = B a 


PFM 3.3 2K SYSTEM MONITOR 
The real power ol ihe Big Board Нең in lls PFM 3.3 on board monilor. РЕМ commends Include: Dump Memory, Hoot CP/M*, Copy, Examine, Fill Memory, Tes! Memory, GoTo, 


Reed and Write 1O Parts, Disc Read (Drive Track. Sector), and Search. PFM occupies one ol the four 2716 ЕРЯОМ locallions provided. 
2-80 is а Trademark ol 21108. 


| = а ду TEAMS: Shipments will be made approximataly 3 lo 6 weeks alter we 
D 19 ital F asez rch C om p и іе [S | receive your order, VISA, МС, cash accepted. We will accept COD's (far the 
{ОЕ TEXAS) Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 

Р.О. BOX 401565 • GARLAND, TEXAS 75040 е (214) 271-3538 USA AND CANADA ONLY 


‘TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 


cc6502 


C crass compiler for the 5502. With 
the exception of three minor features, 
all facilities of the complete C ian- 


диаде are supported. Output is sym- 
bolic assembly language and Is easily 
customized to existing assemblers, This 
crass compiler has been in use for over 
one year, 


Host System: PDP-1I running RT-11, 
RSX-11M, UNIX/V6, LINIX/V7; оғ 
VAX-11 running VMS, UNIX/32V. 


For additional information, contact 


dvanced 
igital Products, Inc. 


1701 214 Ave 5, Suite 222 + Nashvilte, ТЫ 37212 
Phona |515) 383-7520 


ШЫ and UNDC 32V are посету of Bell Latotatories: 
ТЕ, КІМ РО -1 1, МЫЗ аа? VAX-1I aee mademki of 
Ок Equipment Corporation 

Circla 13 on inquiry card. 


MEMOREX 


Flexible Discs 


SPECIAL DEALER 
PROGRAM 


THROUGH OCTOBER 31, 1982 


FREE - 20% bonus оп 5%" Mini-Discs Bl 
PLUS - your customer receives 1 Free li 


Mini-Disc for every 10 purchased 
nrough 12/31/82. Call Collect 


(213) 896-2485 езе 


| | wx 
U.S. | U.S, EXCHANGE 


EXCHANGE 9391 Remick Ave 
Pacoima, CA 81331 


Circle 464 on Inquiry card. 


Wasting Money! We Have the World's Mos! 


Cost Effertiva Development System. 


* Includes Hexkit 1.0, а powertul 
100% machine code editor? 
Debugger utility program Иа! 
makes coding for B-bii Micros к 
pnap. 

» Program from Commodore 
мС-20 өңү Ino іні 
ак ROM entulator 
4 Jumper ip largest ROM sockel 

» Ti programs іп circult 


a Built-in EPROM programmer 
and power supply 

á Burns & сула EPROMS for 
ihe Commodore VIC-20, Ке 

a Comprefenuive manuais 

e Fita EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY 5196 
Sand for Free Brochure 


Gloucester Computer Bus Co. 


B Brooks Rd., Gloucester, MA 01930 
517-283-7718 


WEA A HD MASTERCARD ACCEPTED 


СЕ commodore approved product 


Сігсіз 511 on Inquiry card. 


Тобад scora 
SPEECH SYNTHESIZER 


$70 Each 
( (5 or more, 
maga $55 each) 


Order in Ones or Thousands 
Tha SC-Q1À Speach Synthesizer із a completely sall- 
caniamed solid stata devica. This single chip phoneli- 
coy tymihasizes continuous speech af unümilad 
vacatulany 


The SC-O1A camains 54 dillarant phonemes which 

ме accessed by a 6-hit code. Compute Interfaces 

and taxt-to-apegch algorithm: also available for prod- 

uc] development. 

саз ts a Vademark of Federal Screw Works. 

Call 1-800-645-3479, in М.Ү, 1-516- Ass 6793 
мю роит INC. 


Circle 228 on Inquiry card. 


RELATIONAL DBMS 


IN BASIC SOURCE 
FOR SYSTEM INTEGRATORS 


о CB-B) & RMAC Source А REL Files lar easy 
a of CP/M Application Systems 


Ф Separate orala ооп RETRIEVE, STORE 
іч, DELETE, REPLACE А MODIFY upers- 
tions, leaving more memory for application 
peograms 


@ RETRIEVE dynamically joins more than one 
relauon and soris the гези, no secondary 
links 10 recomituct alter staring dala 


e Numeric data iy maintained in formai 
providing more capacily and (hex than 
typical ӘП. АС systems 


в 24 SIT internal record numbers allow up te 
16 MILLION DBMS records per relation 
CP/M, CB.B) & RMAC 
Vladmark of Digital Research, Inc 
Basic System & Administration Pkg - $350 
Query å Aggregatian Languages - $150 
Manual for All Software - $25 (refundable) 
Telephone for Complete Brochure 
Applied Business Concepls, Inc. 


РО Box 22664 / Rochester, МҮ 14692 
(716) 262-3999 


Circle 31 on inquiry card. 


SPECIAL SPECIAL 


* 
م‎ HÓÓ 


$325.00 
МСР/ 5СС-6МН: 280 S-100 CPU 
MCP COMPUTER PRODUCTS 
Suite 104-444 6992 El Camino Rea! 
Carlsbad, CA 92008 (714) 438-3270 


@ MCP 64KS STATIC RAM MEMORY me" 
қалы 

MCP 80/1008 6 MHzZ80 MAINFRAME 

AND TWO 8'' DS, DD FLOPPY DISKS 

or ONE 8” DS, DD FLOPPY DISK AND ONE 


MCP/FDC-DD FLOPPY DISK CONTROLLER 
10M 5.25'' WINCHESTER DISK 


MCP/ VDB-80X24 VIDEO CONTROLLER 


Circla 512 on Inquiry card, 


SMITH-CORONA TP-1 
DAISY WHEEL PRINTER 


e Serial RS232 
Parallel Ceniromcs 
е Ask about Gur 


=o $575 


MICRO TECHNOLOGY 
7817 Ivanhoe Ave.. San Слабо. CA 82037 


(714) 457-2148 


Circle 291 on inquiry card. 


THE SORT ІМ 
rr i MM 


THE — SORTS: 


т ур nf gewre bu ams and eei 

© bot all стититинб data tyr pare [ren dn 
ийет тәні, (Кл pricmon) 

a inr al camion Dara rypes (меке) ts? 
rpi. Peal, double pairt anit 

© Фати opel ГТ 
прата 

wart acter ратите рарын касы: 

* record selection 

Rrcacrew 46 H ard one cath (ла 


Also OMS SOFTWARE DEVELOPMENT SERIES 


A. PASCAL SCREEN UMIT Mera screen and 
аруа hom Рыс prog PU 

B PASCAL DAELE PRECISION ARITHMETIC 
РАСКАСЕ ктем Pascal 


роц 
ger gihe puprian аг X Баз! Ні 
С UTILITY PACKAGE - шөтгетіһ vidi rede, 


ақынға Cotimeracation бітігі ағызады «wn 
lû Seti ÉEpaan andi МЕС е» FS 


Sand onder whh rhech толеу onder 10 
ORGANIZATIONAL MANAGEMENT SYSTEMS. INC 
3 Сысымұ Coun, Gira Arm, Mà 2)947 
13009 854-9811 


МП residents include 5% sales tax 


Circle 513 on inquiry card, 


5% 55% 

D/Punch? > 
D Puech Coneervae Rih өн! help pou SAVE MONEY. 
SAVE STORAGE SPACE. SAVE TIME D Punch Kin 
ace ithgiraeced ъс you con quickly, accoralaly, А 
safely mote olierabam nşrmyary га bet you wie both 
шік пі your H or 5 aectored SINGLE SIDED Dink өтеу 
Converting 1 бол el биете will more thon pay (ре 
poch D/Puoch tt e Hut-Remnihncces Kit necventety 
poutom Hub Reinl fling to hyb operung = Drk 
Sleeve һен you replace pean inal or damaged servi 
indicati sour system conte eth order 


о. D/Punch Xt A — 158” drives À ag.) For ға 
(Аррів, Alar, Ch^ 4040. Баг] $695 

E D/Punch Kot B — [5'4° drives A eq 1 lor ва 
{TRS BO (Mod! Mj, BA Cabane, Zemth| 14 93 

t Û/ Punch Et € — (8° drives & eq | lor e» 

[Altos, Zenith, TRS T Mod В} 15 9$ 
d. ісіні — (100 pc 100 
e Wiile- Protec ER — [100 реј 2 45 
| Hob-Reintorces Ки |847) 1099 
g. Hub Reinforces Ки (67) 1299 
h Hub-Rainforce? Rings {54°} — [50 pref 5 85 
| Huvb-Remtorce Rings (2° — [30 pe | 62 
| Disk 5іһегеһ (5%) — {10 pes] 235 
b Dish lars os (B") — (10 pes} 385 
Add $7 shipping & Nondbng far each 815 «des 
tramer АЕ, М) avanan cyl? меде for SEP мде 
МА 195 odd 5*6 ton Sead check се mosey aide: ta 


D/Punch Со. (BB-11) 

РО. Bex 261, Newton Hids, МА 01181 
$ Tel. |8171 944-2128 Telsa 4991009 CATII 
555 41982 CiPunch Corp Pet Fund 


5 
5 
5 


wi ыл 


$$ 
Circta 510 on Inquiry card. 


e LL 


Double-Density Disk Drive 5249 


save $500.00 Dual 8" Disk Drive Sub-System Kit - $695.00 Assembled & Tested - $795.00 


Printers on Sale 


NEW EPSONS with GRAFTRAX-plus 


MX-SUFT with GRAFTRAX-plus samo as MX-BO with 
fection feed and mn feed 
PRM-2B082 МХ-ВОҒТ w GRAFTAAK-pius 


MX-100 wilh GRAFTRAX-pius 132'232 corumn 
conuespondance quality. up ta 15 paper, friction food 6 
adiustebie pur feed, TB x 18 dot matrix. 80 CPS 


, 5539.95 


РАМ-20100 MX-100 w'GHAFTRAX'plus $729.95 
PRA-27084 Saal mtgrlace wee жаша 0... a 684,95 
PRA-27088 баға! nif 5 PX huller А 599.95 
PAA-2708) Appie card .-....... ... . 539.95 
PRA-27082 Appie cable , ted t ‚ € G 41> $19.95 
PAA-27006 IEEE 498 card . ...... 5. . $59.95 
PRA-27087 TAS-BOcadly , .... , . . $24.95 
PAA-27700T GRAFTRAX-ptva BO нв а 559.95 
PRA-27197 GRAFTRAX-pfus 100 .. . .. . . $84 95 
PRA-27090 МХ-80, FT print hand. , i. аа 8484,85 
RRA-27180 MX-IOO nrint haad 006.5 ar > $89.35 
PRA-27083 MX-BD ribbon cari . $13.95 
PRA-27101 MX-100 ribbon only с 2% ў $0.95 


BETTER THAN EPSON ! - Okidata 


Microline 92A 80 132 column, 120 CPS. 9 a 9 dot matrix, 
їпеноп feed, рит feed, adjustable iraclor Jem fopbanal). 
манах d part forms ep to 2.5" wide, rear А boltom feed, 
даре, tear bar. 100% duty cycle 200 000.000 charactar poni 
"aad. b deecoponattogic segking. bath sertai & parallel 
fajarfaces included. fron! pene! swilch 4 program central of 
10 dierent farm ignglhs, uses пйёкрилг@ spool гуре 
rboons, double width 6 condensed characters, True (ower 
case descenders 4 graphics 

РАМ.42082 Енсһол 4 pin fell -. ,.... - . $879.04 


Microtine 83A 132/232 column, (20 CPS, forms up to 15" 
wide. ramovabie actor, plux ай (ha іодіцгая of {һө 82А 
PRM-43083 with FREE tractor . . a2. >: $589.05 


Micrailna 84 132:232 column, Hr-speed 200 CPS, luit dol 
graphics Dl! jn, pius att the features of the 83А 


PRM-43984 Салто parallel, . i 51099.95 
PRM-430B85 Saral wiih 2K Gulla: |. $1149.95 
PRA-27081 Apolo card. ..- st e а. 0 «. 982986 
PRA-27082 Applacshia .. ..-.4 1 e — $1985 
PRA-27087 ТН5-Н0 сана ..... .... . $24.95 
РНА-43081 ?2K hı spaatc seria! card a. 5 54 $99,935 
PRA-43082 Hr-ras graphics ROMs Я2А ,...... . 548.85 
PRÁ-43083 Hr graphics ROMS RIA . | .... .. . $49.95 


РНА-42088 Tracio орноп for ВРА , ,, .,.,.. - 549.95 
PRA-43080 Ғана ribbons pkg WE. is. | . 59.85 


8023 DOT MATRIX - NEC 
100 CPS, proportional spacing. tv-resolution graphics, 
correapondencs quality printing, bi-directional tractor 6 
Itichion tawd 
NEC-80214 8023 parallel . . T n $498.95 
МЕС-8023-01 9022 пол е "ER. 2% ағанды ONT NER 


TP-1 LETTER QUALITY - SCM 
12 GPS билү wheel! printer bom Smith Carona. 
РВО-45101 Салігогисе pata! . 2. .... ... 9648.95 
РЯО-45102 Н5-232С tial , pis a; ....... 5648.95 


LETTER QUALITY PRINTER - Jade 
Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bedirectranal priam, sam-sutomslic paper loader зілді 
sheet or fart fold). 10/12/15 pitch, up to 167 paper buill-in 
noise suppression cover 


PRD-1100* Centronics pareille? .., .......... $8970.05 
PRO-11002 AS-292C serial mode! ...... ....,., $989.95 
PRA-11000 Tractor Орнов . .. - . .---- . $189.85 


KSA DAISY WHEEL - Anderson-Jacobson 
Letter qually communcahons terminatipinier with (ш 
typewriter keyboard, 30 СРЕ Оюма pent mechanism, AS- 
222 terface unciudes гае printer stand with dalura caslacs, 
win! wheel, ribbon гасот tead standard firactor feed 
optional) factory raturbis had with 30 day warranty, stupood 
ирт соһасі 
?RD-99100 AJ KSA peimniar PE 
PRA-99200 Tractor орпоп oo... . yug 


‚+ $995.00 
- $150.00 


Desk (op printer stand and continuous form ререг bodsar. 


PRA-g9080 for MX-BO. MX-BÜOFT. Oki ВРА. МЕС , 529.65 
PRA-89100 for MX-100. Oki BJA А 84 .. a. .„ . 534.95 
РЛ А.90700 for із іәғ quality printers ........ .. . $49.05 


Circle 233 on inquiry card, 


514" Disk Drives 


Tandon ТМ100-Т зешее-вміоа dauble-nensily 48 ТР) 
МЕМ-551001 í , $21895 en 2 for 5199.95 aa 


Shugart SATOOL — ungia- sided doudio-dansily 40 track 
MS M- 104000 5234905 ра 2 lor $224.95 ea 


Shugar| SA455 harya Houda sided 48 TPt 
MSM-TD4550 . 2 $349 05 BA 2 lor 5329.95 ва 


Shugart SA4BS — nali-sire douie-sigea 90 ТРУ 
MSM- 104550 i» » 5399 85 ea 2 lot $379.85 ea 


Tandon TM1DO-2 doutte-sidad doubla-densuy 48 TP! 
MSM-551002 ; $294 95 ea 2 pr $289.95 ea 


Shugart 54450 double-sided doublo-Hensity 38 track 
M5M-104500 | o 5349 95 pa 2 Jor $329.95 ea 


Tandon ТМ100-3 angh- ngog doublia-ransity 96 ТР! 
М5 М-551001 5294 85 pa 2 lor $269.95 еа 


Tandon TM100-4 бош aittan doubib-angdty 06 ТР! 
MSM-5510D4 . .. . $294 55 аа 2 lor $374,95 ea 


MPI 8-51  xmgto-s:cad doudle-ce pity 40 irach 
MSM-155100 А , 5024 95 ой 2 for $224.95 ea 


MPI B-52 double-sided double-density 40 rath 
MSM-155200 Š 5344 95 aa 2 lor $334.95 en 


MPI B-91  xngia-sided doubie-densiy 77 ігаса 


М5М.155200 ‘ » 5269 85 wa 210! 5350.95 ес 
МР! B-92  douiin-sitenm doubla-daensity 77 Wack 
М5М:155400 va ,, 5469 55 08 2 lor $459.98 са 


5'4" Cabinels with Power Supply 
END-000215 Sragte cab w power Supply .. .. 26885 
END-000226 Dua! cab w'nowar supply ‚+ › 894,65 


8" Disk Drives 


Shugart 54810 half-size singis-5ided Goubie-density 


MSF-108100 T $424 95 ea 2 for $394.95 ез 
Shugart SA850 — heii-xire doubla-sufed double-dansity 
MSF-1085600 , i $574 95 ea 2 lor 5549.95 ea 


Shugart SABOIA single-sided covdle-denaily 
MSE-10801A  ..-... 52194 95 ед 2 lor $359.95 on 


Shugart SABSIA — dounie-sided doubie-density 


MSF-30851R . , .. $55495 ea 2 lor $529.55 en 
Tandon 7М848-2  singie-aidag aduide-den thin-Trme 
MSF-558481 |, бо 5379 95 ea 2 for $369.95 on 


Tandon ТМ848-2 double-sided goudt dan thin-tine 
MSF-558482 . ., . . 5494065 ол 2 for 5464.95 on 


Qume ОТ-й covdbie-stdad double-dansily 
MSF-750080  ,  .... $524% en 2 for $498.95 ea 


Miisubish! М2894-63 
MSf-28394631 . .... баз 


double-sided doutNva-dansily 
$494.05 ea 2 tor $474.96 ға 


Slomons FDD 100-8  singie-sidec douiwo-dansity 
MSF-201120 


Dual Disk Sub-Systems 


-.... $274.95 ea 2 for $249.00 еа 


abe wee 


Disk Sub-Syatems - Jade 
Handsome metal сайте with proportionally balanced air 
How systecn, tugged dual drive power supply, power cable 
kit. power switch, une cord, fuse holier, cooling lan, Paver- 
mar rubber Igel. all necassaty hardware fo moun! 2-87 disk 
Crives, pawar suppty. and fao, dogs not include pignal cahile 


Оша! &' Sub-Aasembly Cabinet 


ENO-000420 Hare gabinet.. 22... - __...._ $59.95 
END-000421 Cabine! , |, .,.- e -.-..- $225.00 
END-000431 A & 7 LE ^! 4 t ee ib 41 ae $359.05 


8" Sub-Systems - Single Sided, Double Danalty 


ENO-Q00423 Art w/2 FD100-HDs .... .......... 9085.00 
END-000424 АА T w/2 FD!OO-BDs ..,- ..... 8795.00 
ENO-000433 Mil w/2 SA-BO1RS |... .. . .. . $895.95 
ЕМО-000424 A & T w? SA-BOTAS uuo e ceea $1195.00 


8" Sub-5yatams - Double Sidad, Doubts Density 


ЕМО-000426 Kit wi? ОТ-8В5..,......... ...... .91224,95 
ЕМО-000427 A å Tw/2 Т.В 2 pai.. -a . 51424.95 
END-000436 Kil w/2 SA-85753 , a, aie ce) a, 0274.95 
ENO-000437 А 4 Twi? 54:05145... 4. 91474.95 


Prices may be slightly higher ef our retail locellons. Plasae 
contect the store in your aras for exact pricing. 


B 800-421-5500 


| IBM PC Accessories 


512K PC/RAM STACK - Hammond 
А high Quality. high densely memory axpariign board Tor 
your PC, coo/-quiat-refiad/e operation, full parity checking. 
utique sacking sockes, expandabie from 266K то 312K. 
MDBRIVE high speed HAMcdisk saitware only 525 00 with 
256K of 512K board purchase. 


MEX-25800A 2560 аат! вс А lesiod |. .. $795 00 
MEX-51200A 5/!2^ assambied 8 tesrod  ., .. . $999.95 
MEX-256005 MDAIVE disk emulator . . ,. .$2500 


256K РС/НАМ - Hammond Engineering 
"User anpandadiea irom 64K to 256K, same fegh quality 
standards as the НАМ Stack above, desigoed for medium 
memory expansion requirements 


* MEX-54000A 64H astambied A lasiad |. ,, . $299.95 
MEX-12BRO0DOA (24K assombied А tesied , , $399.95 
MEX-192000A 192K assembled 4 fasted . ... 5499.95 
MEX-256000A 2564 аззвтіней 4 tosta , .. $569.95 


PC/SASI RAM - Hammond Engineering 
Three boards in one, 2564 of RAM RS-232 asyncnroncous 
serial uwerlace, and a SASI (5пуидан Assoc Standard 
interlace) hard IK inieríacu. 

IOX-6000A PC/SAS! НАМ... 0.5 5. 21095,00 


PC EXTENDER CARD - Compulel 
High quality extender card with free connectors for ІВМ PC 
(218. 


TSX-300A АА T with connectors . ‚++ $42.95 


WIRE WRAP BOARD - Computel 
Highest quality, &xiremaety versatile prota typing board with 
gold plated card айдо for IBM PC. 


TSX-J10A Proto board (+ er анна =- > 950,985 


Jade Bus Probe 


THE BUS PROBE - Jade 


inexpensive S-100 Diagnostic Analyzer 

50 your Computer i down Ang you don't hava an 
oscutostope, And you don! have a front panel, You're nel 
папа - таз! computers have thet occasiqnal bad days Bur 
without diagnostic equipment such as ал oscilloscope 
fespensivel! оғ a tron! рапа! (arpansivel) H can be very 
hibeli fo mopont the podem = Evan if you have an 
galange: board with a superías! (оре probe, you can'! see 
more than one signal а! a (то. You'ra stuck, right? 

Nol anymora: Jade is proud to oller aur cost-elfactire 
&olulton fo the problams mentioned above. THE BUS 
PROBE. 

Whether ұйыта à побори? with a cantankerous Kiuge or à 
held technician with an Anxious computer owner breathing 
down your neck. you'll tind THE BUS PROBE sppeda your 
repair time camarkably. Just plug in THE BUS PROBE and 
you'll be able to sae al the IEEE 5-100 signals in action THE 
BUS PROBE allows you to see inpuls. outputs mamot y 
feads and writes, instruction felches. ОМА channels 
vectored infarrupis. 8 or 18 olf wide data Iransíars, plus the 
тте bus supply vollages 
An on-board рика generator can provide repetitive rasels 
interrupts, or wall states, for trouble shooting 


T5X-200B Bare boerd | ....... .... ..,.. wees $9.95 
TS5X-200K к eee The er vpe rere 49,4. am +i , $118.95 
YSX-200A AST + арама 4» yerr ті a4 4| P3 5149.95 


WPlace Orders Toll Frew 


Inside Calitornia 


800-262-1710 


For Technical inqiunres of Customer Service сай: Д 
213-973-7707 


Continental U.S, 


B JADE B 


Computer Products 
4901 W. Rosecrans, Hawthorne, CA 90250 


Ша accepi cash checks, Credit cards, or Purchase Orders 
from quahlied firms 4 instilutions. Minimum prepald order $15 il 
California residents add 614% tax. Expor customers outside (he 

US or Сагикіа pipaso add 10% to ell prices. Prices and orality 
subjeci to changa without notice. Shipping А handling charges El 
via UPS Ground 50€/1b, UPS Alr $1.00715 minimum charge £3.00 


DL 


Disk Drive for Apple 5289,95 


SIGNALMAN - Anchor 
Direct-connaci sutomalic answar/originate selection, 300 
Baud full duplas, Ball 103, includes RS8-232 cable 
(ОМ-58600А Signalman -....................... $88.95 


SMARTMODEM - Hayes 
Sophisticated direct-connec! suto-answer/auto-dial 
modem, touch-iong or pulsa dialing, AS-232C interfacs, 


programmable _ 

IQM-5400A Smaitmodem ,..................... 5224.06 
IOK-1500À Hayes Chronograph a. ess ........ $218.85 
ІОМ-2010А Micromodem ll ............. ... .2. $328.05 


ЮМ-2012А Termina! program for MMi} .,---.-.,, 589.05 
(ОМ-1100А Micromodam 100 .............. ... 5366.95 


APPLE-CAT - Novation 
Solfwara selectable 1200 or 300 Aaud, direct connect, auto- 
answar/auto-diat touch 8 pulse dialing, auxiliary 3-wirg RS- 
232С seria! parl for ргіпін 
IDM-52324A Seve $50 00 SUF HRP eR SEH RETO +4} $324.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all fhe features of the standard 
Smarimedem plus 1200 baud, 212 compalibis, fuil or hall 
duplex. 

IQM-5500A Smarimodem 1200 .,....,....,.. . $599.95 


1200 BAUD AUTO CAT - Novation 
212 Auto Cat. 120046 300 baud. auto diAl/ünswar/disconnatct, 
LED readout dispisys moda, analog/digital loop-bsck sali 
fests, usable wiih multi-line phones. 
IOM-S2H1A 212 Ашо Саг ...................... $848.95 


Video Monitors 


HI-RES 12“ GREEN - Zenith 


І5 MHz bandwith 700 lines/inch, ҒЗТ graan phosphor. 
switchable 40 or 80 columns, атай, fight -aegh! А portabie. 
VDM-201201 List price $189.95 .,.,.,.,....... S129.95 


12" GREEN SCREEN - NEC 
20 MHz bandwidth. F31 phosphor ultra-high resolution 
video montar with audio. 


VDM-651200 Пала mode! ........ .....». — 8199.95 
VDM-851260 Economy тойа! ............. 849,95 
12" COLOR MONITOR - NEC 
High rasciution color mondar with audio. 
ҰПС-851212 Color monitor Бөз X36 8656 — B4 2 фура $389.05 
МЕС-12020 RGB color monitor ......,........ 9009.85 


13" COLOR MONITORS - BMC 
18 MHz AGE 4 composila video color monton. 
УОС-421220 13" RGB Сой” .......... ..-.... 
WOC-421310 12° Compoaite vidao ............. $329.95 
VOX-420090 AGA card for Apple ,.,............. $149.85 


COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
VDC-80130 12 Cold Î ...,... ........., .... 5279.04 
¥DC-801320 13° Споғ!..................... 9894.05 
(OV-2300A OVM board lor Apple $189.95 


at e444 à 44 ть нь 


AMBER ог GREEN MONITORS - Jade 


High resolution 18 MHz compact video monitors. 


ҰОМ-781210 72” Amber phosphor ..... ........ $149.05 
VDM-751220 12" Grean phosphor ........... $139.95 
VDM-750910 9" Amber phosphor ............ 5149.95 


VOM-750920 9" Groan phosphor ... ........... $119.95 


EPROM Erasers 


ULTRA-VIOLET EPROM ERASERS 


inexpensive erasers for indusiry or home 


XME-3100A Spectronics w/o timer ....... coisa.» $69.50 
ХМЕ-3101А Spectronics with timer ,............. 394.50 
XME-3200A Economy model ....... ....... 939.05 


THREE BOARD SET - SD Systems 

4 MHz Z-80A CPL, ВАК RAM foplonal 266%), serial l/O port, 
paralla! HÛ port, double density сі controlar, СРАМ 2.2 $ 
manual sal, system monitor, contro! & diagnostic software. 
іпсініаз SAC-200, BAK ExpandoAAM if, Versatioppy tl, 5 
CP/M 2.2 - all boards are assemblgu & tasted 

Board sel with 64K of RAM .. cies. « os 51095.00 
Board set with 256K of RAM $1295.00 


Apple Н Accessories 


APPLE DISK DRIVE - Fourth Dimenslon 
Тоғаһу Apple compalibig, 143,360 bytas par drive on DOS 
3.3, hHl!-(rack capabiitty - reds all Apple sollware, pluga 
Hight іп to Apple controlar as second drive, DOS 2.3, 3.2.1. 
Pascal. 4 CP/M compatibia. 

MSM-123200 40 Track add on Apple drive $289.95 
MSM-123200 Controller with free DOS 3.3 $99.95 


16K RAM CARO - far Apple il 
Expand your Appia !! lo 64K, usa as language card, ful уеве 
warranty, Why spend $175.00 7 


MEX-18700A Save over $100.00 , . $59.95 


ка wee , 


2-80 CPU CARD - for Apple II 
Two computers in оле, 2-80 & B502, more than doubles іне 
Power and роѓіеп of your Apple includes 2-80 CPU card 
CHM and compftsie manua! sel, 


CPX-528DQ0A AS T with software... ts ser 9248,85 


APPLE-CAT - Novation 
Software xelectabla 1200 or 300 baud, direct connact, auto- 
anmswersulo-dial, auxiliary 3-wira Н5222С aerigl port for 
printer, 


IOM-5232A Save 550.00 . . .,. ... $325.95 


spe rie 


8” DISK CONTROLLER - Vista 
New from Vista Computar, singla or doute sided, single оғ 
double density, compatible with DOS 32:33. Pascal 6 
СРМ 2.2 Shugart 4 Ошта compalidle 


100-2700A AST... à’ , і $499.95 


2 MEGABYTES for Apple 11 
Completa package inctudes Two B" gouble-densily disk 
(тақ, Vista doubis-dansity В disk controler. cabinet 
power supply, 8 сарех, DOS 32:33, CPIM 22 А Pascal 
compatibia 


1 MegaByle Package Кл TT C5 5 04 $1485.00 
1 МедаВуе Расыр AAT .. . . $1665.00 
2 MegaByle Package Kil. ... ....., .. $1795.00 
о MegaByle Package A & T ......... .. ....,. $1995.95 


VISION 80 - Vista Computer 
BO column x 24 ina video card for Appio it, 128 ASCH 
characiaH. upper and iower case, 9 » 10 dai matris with 3 dot 
dexcenders, standard dala madia termina! coniral codes, 
CPIM Pascal 4 Fortran compatibila, 50/60 Hz 


IOV-2400A Viste Vision BO . .. ia aaan .... 4299.95 


CPS MULTICARD - Mtn. Computer 
Three cards i опы Real lime clock/calendar, serial 
inlarface. & parallel inisriacs • а! оп ane card. 
iQX-23200A Аат .. ........ .. .... 9178.95 


HI-RES GRAPHICS CARD - Genle 
Intelgent printer interface and control card allows full high 
resolution graphics and screen dumps 
ЮР-2405А Gant for Epson. .........„...... ... 5119,95 
IOP-2410À Genis for Okidata ... .......- --- $318.95 
ЮР-2415А Gente fot NEC/C. Поп ..... ........ 8119.95 


Power Strips 


ISOBAR - GSC 
Isolates & pratects your valuabia equipment from sgh 
voltage spikes A AC ling noise, indurntwe BOAR ground, 15 
amp circuit breaker, (AL listed 


EME-115103 3sockef 3... .... . .. .... ...... 53&. 8 
EME-115105 4 socket . ,.., ... TP $49.50 
EME-115100 Bsockelh . ..... ...... .. .. 354.50 
EME-115110 9 socket rackmnunt _..... _. s... 874.50 


МЕМ-16230А А 4 T w/o EPROMS ww. . aa 


Single Board Computer 


SUPERQUAD - Adv. Micro Digital 
Single board. slandant size S- 100 compuler system, 4 MH? 
Z-HUA ungis or double dansity dish сенат for Sh, or 87 
drives, HX RAM, extended addressing, upto 4K of EPROM 
Ф seria! & 2 pora! O ports, rea! time mterrupt clock, CP'M 
compatible 
СРС-20800А AAT қ 
1OX-4232A Sarai FO adapter ER ы 


$724.95 
529 95 


2-80 STARTER KIT - SD Systems 
Completa 2-80 nucrocomputer with RAM. ROM 1G 
keyboard. display. Aiudge asa. manua! & workbook 
СР5-3010©К Kit with workbook , 122... 5299,95 
CPS-30100A АА T wilh workboor $468 95 


AIM-65 - Rockwell International 


Сотріете 6502 m.crocomputer wih aiphanumeric dis hay., 
primer. keyboard, & instruction талий! 


CPK-50165A К А/М-85 г i К , 4424.55 
СРК-50465А 44 AiM-65 ^s í CAE" $474.55 
SFK.74600008E ЯК Basic ROM , (0. 505 9684.88 
SFK-64600KME 4K aszembinr ROM TE 643.95 
SFK-74600020E PLUGS ROM , ,. 2,,. .564%5 
SFK-?4600010E Forth ROM 554 95 
SFK-7T4BDQQ030E Instant Pascal | $23.55 
PSX-030A Powersupply... . 6 ........ 884.85 
ЕМХ-000002 Enciosuria  ... a. қ $54.95 


SPECIAL PACKAGE 
JX AIM-6S. GK Basic power Supply А encloses 
Special Packago Price. , 5549.95 


1% 4 4 » 


S-100 EPROM Boards 


РНОМ-100 - SD Systems 
2708, 2718, 2732 EPROM programmer wilh sollware. 
MEM-89520K Kit with sofware , er 5189.95 
MEM-98520A A & T with soflware .. .,..,... 5249.95 


РВ-1 - SSM Microcomputer 
2708, 2716 EPROM board wilh On-Board programmer. 
MEM-89510K Ки with manua! - 222... . $154.95 
МЕМ-94510А А 4 T with manual ба аз — 8219.95 


ne 


EPROM BOARD - Jade 
16K or 32K usas 2708 or 2716 EPROM: 1K boundary 
MEM-16230K Xi w/o EPROMs .. . . .. ... .. 818.95 
5119.95 


5-100 Video Boards 


SPECTRUM COLOR - CompuPro 
Full-linctian calor graphics board. vp to 8 coipra, 258 x 192 
graphics, parade! О ран BK RAM 
iQV-1870A ААТ... ., А Я $348.95 
ІЮБУ-1870С CSC .. vy 1. "DNE 4 ‚ $308.05 


MICROANGELO - Scion 
Untra-high-resptution 512 ғ 480, 256 color or black & white S- 
100 video board 


IQV-1500A ABT i.i... ... . $799.85 


тр іт 


S-100 MotherBoards 


ISO-BUS - Jade 
Slant, mpo, and оп sala - a beller motherboard 
6 Siol ررقم‎ и 8%) 


MBS-061B Sara board ıı. ......,:-... -.-.. .. . 522.95 

МН5-061К Кі... ._........ - -.4-.--- -... $99.95 

MBS-061A AAT 2... .,., Ж. . $60.95 
12 Sio! (9547 x 8547) 

MB88-121B Bara board , ..., ..... -.. — $34.85 

MBS-121K Kit.. . ..... ӨТТЕ $69.95 

MB8-121A ARF... ......... as .... $108.95 
18 Slat ( 144" e Fy”) 

MBS-181B Hare board "IE P 564.95 

мала... .. . 599.95 

MB5-181A AAT 47.24 ‚ $149.95 


ACTIVE TERMINATOR - CompuPro 
А trus mother's helper 


TSX-100A AS T eu vatis seeder t» à $539.45 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 234 on inquiry card. 


` S-100 CPU Boards 


8086/8087 - CompuPro 
16 ш Bor 10 МН: 8088 CPU wilh provisions for 8007 4 
130 


CPU-70520A 8 МН; 3096 A & Т = . 562495 
CPU-70520C 8 MHs 8086 CSC 5764.95 
CPU-70530A with B087 A & T - -- - - 91224.95 
СРЧ-70520С with 8087 CSC  , 51455.95 


8085/6088 - CompuPro 


Both d & 16 bh CPUS, standard B bi 5-10 hus, up lo 8 MHz 
accesses 16 Megabylss of memory 


CPU-20510A 6 MHz A 4 Т 5398.85 
CPU-20510C 6 8 ММ: CSC .. 549795 
CPU-Z - СотриРға 
24МН: ZEQA CPU 24 tet addressing 
CPU-30500A 2 4 MHS AAT ‘ 5273.95 
CPU-30800C 26 MHz CSC $374.95 


SBC-200 - SD Systems 
4 MH» Z-B0A CPU wi serial & patalim | О ІК RAM. ВК 
ROM spaco. monitar PROM wiciuced 


СРС-20200А А 87 5109.95 


THE BIG 2 - Jade 
2 of 4 MH? swiehable 2-80 CPL board with serial IO, 
accomodares 2708, 2718, w 2722 EPROM baud rates from 
?5 to 9600 


CPU-302018 Hare board w manua t ' 575.00 
СРЦ-20201Қ Kil with manual a E $1469.05 
CPU-20210A А & T wiih manual , 8199,95 


CB-2 - SSM Microcomputer 
204 Мн: 7-80 CPU board with provision for up to BK ol 
ROM or К of PAM on board. extended aodressing IEEE 5. 
(00 front panel сотрәнізіз. 
CPU-30300K Ni with тания! ul IE 
CPU-30300À А6 T wif manua | 


-.. $228.95 
$274.95 


2810 2-80 CPU - C.C.S. 
20:4 MHZ 2-80 CPU wuh seriali O port b on-board manny 
РВОМ front pane! comprata 


СРЦ-30400А AS T with PROM $289.95 


2820 Z-B0 DMA CPU - C.C.S. 


4 Мн) 2-30 CPU board with 2 seca i O poris 5 Cartons 
paraiie! | © port separata dau & atatus paris. OMA darsy 
балын ейтрліе 

CPU-30420A А & T with manual В 


S-100 Disk Controllers 


$559.95 


DISK 1 - CompuPro 
B" o 59,” DMA dusk controler single ог double density, 
singe or double sided, 10 МН, 


IOU-1810AÀ ААТ . . ta t 5449.95 
100-1810С CSC, "o . 5554.85 
SFC-52506580F &" СРМ 20 јог 7-80 , $174.95 
SFC-52506588F 8" CPM 2.2 for 8086 , $299.95 
SFO-54158000F Oasis siigia user а $499.95 
SFQ-S4158002F Oasis multi usar 5649,95 


VERSAFLOPPY Ii - SD Systems 
Double danaty dish controller for апу combination of 8 
end (^ single or dovbie sided. analog phase-locked loop 
data avparaiot, vectored interrupla, CPM 22 6 Oams 
compatible, control diagnostic ғойғтаға РАОМ тент? 
(OD-1180A Ad T with PROM =F as $358.85 
SFC-55009047F CPM 22 with VE il , 539.95 


2242 DISK CONTROLLER - C.C.S. 
5*3" ov 8° double dansily disk controtier with on-board бова! 
loader ROM kae CP/M 22 8 manual sar 


100-13004 А6 T wih CP/M 22 . .... $399.95 


DOUBLE D - Jade 
Hign nehaplly double donany disk controller with on-board 
Z-80A, auxiliary printer port, IEEE 5-100, can !unction in 
тп user interrupt eeryan bus 


IOD-12008 Вла board А howi MEN ı .. , 8589.95 
00-1200Қ Ail ае 6 sftwe man -. $294.95 
t0D-1200À A & T wihgdwr А sltweman.,.. +. $325.85 
*tFC-55002001F CRAM 22 wih Doubla D .. . $9995 


256K RAMDISK - SD Systems 
ExpandoRAn (1! expandabla trom 64K to 258K uang BARK x T 
RAM chips. compatible wih CPIM, MP/M, Oasis. 
Cromearco. & most offer 2-80 based systems, functions as 
uitta-híigh speed disk drive when used with optional 
RAMDISK sollware. 


МЕМ-65064А G4K ART ,.. .. 5474,55 
МЕМ-85128А 128K ABT , ي‎ +» - .. %574,95 
MEM-85192A 792K АЯТ , , нее) . - $674.05 


МЕМ-5525БА Z55K A& T . . ooa’ іы %774,85 
SFC-55009000F RAMDISK хли СРАМ 22 + 544,95 
SFC-55009000F HAMDISK with EXHAM M 2. %24%5 


128K RAM 21 - CompuPro 
128К a 8 twi оғ GAK x 16 Di sialic HAM bosrd 12 MHz, 24 bil 
Їйгє} 
МЕМ-125104 ААТ 
MEM-12810C CSC 


$1609.95 
$1794.95 


64K RAM 17 - CompuPro 
B4K CMOS static HAM board, 10 MHz low power jose than 4 
wails OMA caompalibie 24 iu! addrassing 
МЕМ-54180А HK AST 2 + 5549.95 
МЕМ-Б4180С 64K CSC | |... 5696,95 


64K RAM 16 - CompuPro 
32K a 16 Ail or 84K г B Dit Iw power sialic RAM bosia, 10 
MHz 24 tit eddrassmg 
МЕМ-32180А RAM IGA 7 
МЕМ-32180С RAM 18 CSC 


55989 95 
. $598.95 


64K STATIC RAM - SSM 
IEEE 696 5-100 andar uu to Gite BB. 17M Hs 16 Bet 24 
Бл extended addrassamp. disahig.qhla m AK meremants 
MEM-H43XXJA ААТ , 5499.45 


БАК STATIC RAM - Mem Merchant 
O40 static 5:100 RAM card, 4 іп IGK Banks up іс 8 MHz 
MEM-54400A BAK ART . . $499.95 


64K STATIC RAM - Jade 
Lises new 24 a Й static AAMS fully aupporis IEEE 696 24 bir 
exiended addressig. 2000s RAMS. (ower Л2к or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs апу РЕ segment of upper BN may te disabled. tow 
power іуртайұ less ihan 500та 


MEM-MI1528 Aare board S $49.85 
МЕМ-89152К Kil fess RAM $99.95 
МЕМ-12152Қ 32K kil , $199.95 
МЕМ-56152Қ 55K ін і 1240.40. a 5209.05 
MEM-54152K 54K ki! $299.95 
Assembled & Tesled 2.2 2 .... . - Add 550.00 


2066 64K RAM - C.C.S. 
бақ RAM poard wilh bank and Bloch selec) switching 
fungians for Сгатвтасо Cromie & Alpha Мет 
MEM-E4556A GA AA T i , 5424.95 


БАҚ EXPANDORAM II - SD Systems 
Екретнініс RAM board from IGK fo GSK using 4116 НАМ 
chips 


МЕМ-16630А БКА & T i : $344.95 
MEM-32631A 32K AST = $364.95 
МЕМ-48632А 45K A ET А 5284.95 
MEM-$3833A 645 А5 Т боа $389.95 


MEMORY BANK - Jade 
4 Кінг 5-100 bank sefectab/e вхрагнівіма to 54K 


МЕМ-997208 Bare board w тағай! _ . — $49.95 
MEM-S9730K Kil wih по ВАМ i (8179.55 
MEM -312731X 32K kil J 1 L i 1 £188.95 
MEM-84733K BAK іші - 6 _ $248.95 
Assembled & Tested wis , add $50.00 


16K STATIC RAM - Mem Merchant 
4MHz lo-power static RAM board, IEEE 58-100. bank 
seigciubie, addressable m 4K bipckg, disalle-sbie in IK 
sagmenis extended eddraszing 


MEM-18171A IAK A å T П t 4 4 t 5149.95 


ІК Static RAM 22 


SYSTEM SUPPORT 1 - CompuPro 
Неа! time clock. throg 16 bii Interval timers. dual interrupt 
comrallers(15 levels) up іс AK EPROM/RAM, R3-232C 
gariai channel provision for 851149512 math chip. 


IOX-1850A SSIA SET ., ., $359.85 
IOX-1850C SSI CSC * t ч + + t + + 5459.95 
ІОХ-1855А wih 9527 АФГ. i ; . $554.95 
IOX-1B55C with 8571 CSC t T 5554,95 
ІОХ-1860А with 9524 & T - -. 2,2... 8594,95 
IOX-1560C with 8512 csc t + + t 4 56554.95 


+ mama {+ 


INTERFACER 1 - CompuPro 
2 serial ( О ports Só-19.2K ван 


IO)-1810A ART $218.95 
101-1810С CSC | » 5288.95 
ІМТЕНҒАСЕН 2 - CompuPro 
3 patalfat. i serat А interrupt пл! 

{Ol 1B20A AST í ~ ~ $218.95 
ІСІ-1820С CSC ‘ 1 $280.95 


INTERFACER 3 - CompuPro 
5. ar 8 channel вота! O board for interrupt driven mull-usar 
systems up 10 250K baud 


ІСІ-1835А Spot ad T ee 2 o. а... $558.95 
JOI-1B35C 5 ра CSC . ‚ $528.95 
ІСІ-ІБЗЖА BporlA£T .. : $628.95 
jOI1838C 8 por CSE . . .. (0a. 5749.95 
INTERFACER 4 - CompuPro 

З senai. f parallel 2 Contranics parallel. 

lOI-1840A ABT 22202 2222 s. . $994.85 
lOI-1840C CSC Қ $414.55 


MPX - CompuPro 
Mutti-user tO multiplexer & interrupt canteroler with ап 
board BOB5A-2 СРИ & 4K or ІК of RAM 


IOI-1875A 4K MPX AST 224 2 2 oí. . $444.85 
IOI-187SC 48 MPX CSC ... . ‚ 4» 6524.65 
IOI-1880A T6K MPX AST . Me n -- + $984.95 
IOI-Y880C 76K MPX СЕС... $674.95 


120-8 - SSM Microcomputer 
Eight software programmable serial | O ports, TID -792К 
Bast. неді for multi-osar systems 


I0I-1018A AKT - ~ - " $469.95 


/О-5 - SSM Microcomputer 
Two ёла! & 3 ра айа! | O ports. 170-19.2K Baud 
(OI-1035A A & T Е à - . $2B8.95 


MPC-4 - SD Systems 
Intelligent 4-por! сеге! HO card, on-board 2-80А, 2K RAM 
Як PROM area, on-bosrd firmware. lully buffered vectored 
ітітегиріз four СТС channels, add ta SO Board ssl for 
poweriul mujti-usar system 


101-71504А AA T w cofiward 4 r ' $495.00 


/О-4 - SSM Microcomputer 
2 serial d D ports plus 2 parallel і О poris 
(О1-1010В Бага board w manuel -- 52500 
(Оі-3270К. Ait шіп manual $179.35 
1OI-1030A А 5 T wilh manum! . 5249.95 


2830 6 PORT SERIAL - C.C.S. 
Su asynchronous RS-232C serial [O porta with 
programmable baud rates. 


ІСІ-1040А A А T with manus! . $529.95 


- b w-d سات‎ 


2710 4 PORT SERIAL - C.C.S. 
Есім RS-232C serial KO ports with lull handshaking. 
ІОІ-1060А А4 T wilh manual - $319.85 


Lemb ы. .-..- 


2719 2 SER & 2 PAR - C.C.S. 
Two Н5-232С seria 10 ports pius iwa B bt paralial ОП porti 
ЮІ-1080А A & T with manua + „ 5348.95 


See page 585 for ordering information 


Prices may be slightly higher at our retail locations. Please call the store nearest you for local price and availability. 


Circle 234 on inquiry card. 


EPROMS 


STATIC RAMS 


1702 ins 3.00 
; 270B 450ns 2.99 2101 450ns 1,8 
о т ute r 2758 59 450ns 9.75 2102-1 495005 4 
"AM" TMS 2516  5wVaA450ns 5.75 21021-2 250ns LF 1.5 
2716 5v 450ns 34.49 2111 450ns 2.4 
16-1 ам 350ns 7.85 2112 450ns 2.6 
TMS 2716 450ns 6.75 2114 450ns 1.7 
2532 5V 450п5 7.85 2114 L-3 300ns LP 18 
ro V | 2732 5Y 450ns 6.49 21141-2 200ns LP 1.9 
p “ 2764 59 450ns Call 2147 SSNs 8,8 
МС 68764 15V 450п5) Са! TMS 4044-4 4550n5 3,2 
ES ГЕЗИ: doon 35 
> ns в 
VISIT OUR RETAIL STORE {пс DYNAMIC RAMS MK 4118 25005 92 
| е TMS 4027 250ns 2.00 IM PS үрө ВА 
AND RECEIVE А 5 DISCOUNT! MK 4108 200ns 1,75 TMM 2016 100ns 7.4 
MM 5258 250ns 1.75 a M 
d HME 116-4 200п» Сз! 
H 50055 1273 HmM6lle3 15005 Cal 
3250 KELLER STREET, #9 SANTA CLARA, CA 95050 2116-3 55015 115 НМ6116-2 1205 Са 
КА pena 2118 5V 150ns Сап 46132 300m Cal 
74500 SERIES INTERFACE qe Е е ч сап oe 
3.90 745240 3.90 4164-150 $y 1505 Сай 
а 0 NEED MES Egi 
+ 4 ы 
74504 734 745135 68 745251 79 lı WATT 5% CARBON FILM 6500 
74505 34 745138 ВВ 745253 7.39 1 ма? 
74508 “48 745139 88 745257 1.39 
74509 за 745140 54 745258 1.39 6502 5.49 
7461 745157 SB 745250 1.79 er 6504 6.90 
78511 144 2745158 -96 745274 18.00 | ей. : 6505 7,65 
74515 "34 745161 2.75 745275 18.00 6507 9.90 
74520 34 745162 3.70 746280 2.90 6520 4,35 
4522 34 745163 3.70 745287 4,59 6522 7.93 
74530 4 745168 4.65 7452B4 4.40 е eat 6632 9.95 
74532 A& 745169 5.40 745289 6.90 6545 19.95 
74537 1.79 745174 88 745301 5.90 6551 11.75 
74536 4885 745175 98 745373 3.40 
sass E ME | ' те 
MEE GN 230 NO Any Comoetitors соза |845 
74565 38 7451895 7.95 745412 2.50 | | 65324 11.95 
74574 ‚54 451 2,90 745471 5,90 6545A 27,95 
74585 2.35 745195 1.80 745472 4.90 65514 11,95 
74586 54 745196 4,90 745474 4.90 
748118 осылып 12.0 743670 7.35 3 MHZ 
745114 54 745225 8.90 745571 $55 65028 11.95 


7400 19 74 95 4001 ET: 24530 1:25 
. 82 i 74167 „эй : 
7401 148 7483 49 74170 Hr 4002 30 4063 175 
#402 19 7484 65 74172 5 90 4006 .20 7T4C95 1.75 
7403 ,19 7486 35 74173 75 4007 .25 2 74C107 1.00 
7404 22 748 4.90 74174 89 м5 "o ante E 74C15Q 5.75 
7405 22 7490 ,38 74175 FE 287 "A erin 4 74С151 2,25 
2406 22 78481 439 74176 ‚89 abil ET 4211 '80 Тоол. 2-23 
7408 28 7493 АЧ 75178 1.10 4013 A5 4514 1:20 74C161 2.00 
7409 ,19 7494 5 74180 5 Jumbo Green 4014 90 4515 2.20 740162 2.00 
7410 Ag 7495 .55 74181 2.20 4 bg Yeltow к 4015 “90 4516 1.50 74C163 2.00 
7411 25 7496 69 74182 75 мча ' 4016 45 4518 1:20 241546 200 
7412 Е 7497 2.69 741В4 1.99 | 4017 1,15 4519 1.20 74C165 2.00 
7413 & 74100 99 74165 1.99 DIP SWITCHES 4018 -90 4520 1.20 740173 2.00 
7414 4 74107 .29 74186 18.00 4019 EF A522 1.20 74С174: 7225 
7416 Е 74109 i 74190 1.10 4 Position 4020 290 4526 1.20 74C175 2.25 
7417 2 74110 45 74191 1.10 ê Position 4021 .90 4527 1.90 746192 2.25 
7420 420 74111 ‘55 74192 79 6 Position А 4022 1:10 4528 1.20 74C193 2.25 
7421 .35 74116 1,46 74193 „79 7 Position 4023 .35 4531 4% 746195 2.25 
2422 128 74120 1.19 24194 ‚85 а Position .95 4024 72 4532 1.90 24С208 5,75 
2423 29 74121 29 74195 a5 - д 4025 ‚3% 4538 1.80 74C221 2,25 
7425 29 72122 45 743 79 4026 1.60 4539 1.80 т4С373 2,75 
7426 29 7412 5S 74197 75 EL 90 4543 2.70 74С374 2,75 
7427 -29 74125 45 74396 1.32 AUI 89 4555 -30 JaàcSol ‚80 
7428 74126 45 74199 1.32 4030 45 2881 1:90 255502 ‘BE 
7430 20 74128 .55 7422] 1.32 4034 240 езі 3 HE ооз 
7432 i 73132 45 74246 1.32 4035 ,B5 4584 80 74C506 |95 
7437 188 74141 65 74248 1,79 4041 1,20 | 740908 200 
7438 29 74142 2.90 74245 1.90 4042 ‚75 B0CO7 90 740909 2.75 
7440 19 74143 2,90 74251 79 4043 75 80С95 ЗО 74C910 5,95 
7442 45 74144 2.90 74259 2.20 1. 4044 ‚75 а0С96 80 740911 10.00 
2443 65 74145 89 74273 1.90 3 4046 ,S0 B0C97 .90 74С912 10.00 
7444 65 74147 1,69 74276 1,20 zd 4047 -90 80С98 118 740934 1.95 
7448 65 74148 1.19 742B3 1,99 1,2 4049 30 740915 2.00 
7446 59 74150 1,35 74284 3.69 1.2: 4050 50 74C00 3 74С918 2.75 
7447 65 74151 "6S 74285 3.69 І. 4051 ‚90 7АСО2 3 740920 17.95 
7448 65 75152 65 74290 Эр 2. 4053 90 74008 ‚35 74C921 15,98 
7440 20 74153 55 74293 ‚7 2-1 4060 1.39 74C08 35 740922 548 
7451 22 74254 1.35 74208 "53 ЕГІ 4066 .75 74С10 .25 740923 ,95 
7453 22 74155 (75 74351 2.20 1. 4068 39 74618 1.50 24С8425 6.75 
7454 22 74156 „65 24368 .65 i- 4069 30 74Сс20 + 74С928 7.95 
7460 .22 74157 "35 74366 453 |. 4070 35 74 Зр 74С927 7.95 
7470 35 74159 1.65 74367 45 1. 1974 ET. ataa 138 74С828 7.95 
7472 29 74160 -85 74368 65 E 18 30 246420 {50 740929 19,95 
7473 32 74161 6 74376 2.10 2,90 sane "3o 34673 "58 74C930 19,95 
7474 82 74162 85 74380 1.69 Be 4076 ‘90 74074 85 14403 12.90 
7475 45 74163 74393 1.30 EU 4078 30 74625 80 4410 1290 
7476 88 74164 "85 74428 3.10 Е: 4081 30 тасвз 1:95 14411 1190 
7480 N 74165 4 74426 VE CA 3401 i 3 4082 30 74С85 1.55 14412 1290 
48 . 74166 4490 2,49 CA 3600 344 4085 80 78С86 195 14419 4.90 


Do Kau Computer Products, Inc. a; .М.-6: „м. TEAMS: Far shipping include $2.00 for UP: 


. m ee -— Ground. $3.00 for UPS Blue Label Air. 510.04 
3250 Keller Street, #9 minimum order, Bay Area residents add GH% Sale 
Santa Clara, CA 95050 | BANKAMERICARD | Tax. California residents add 6% Sales Tax. W 


VISA master charge reserve the right to limit quantities and substitut 
(800) 538-8800 [Ui PL EMENS E manufacturer, Prices subject ta change witho 


Calif. Residents Local Phone аі 7И | notice, Send SASE for complete list. 


(800) 848-8008 (408) 988-0697 
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FOR APPLE* || USERS 


DISKETTES 


ITHANA 279.00 5h Е С 
= Includes metal cabinet t 
\THANA « 3% Tracks/sinnle side | | „| | 
55 0р SOFT . , 24.95 а Includes cable | ; . 
THAN e Use with Apple li Contraoatier 


А > = 
05 DD SOFT .. 31.95 | 16K APPLE RAM CARD 


Upgrade your 48K Apple 1! 
to full БАК 


Products, 


VISIT OUR RETAIL STORE nc 
^e 9 


Appt is а trademark 
of Apple Computer, Inc. 


| 


жые AND RECEIVE A 57, DISCOUNT! 


MESA 190 | - 3250 KELLER STREET, #9 SANTA CLARA, CA 95050 


M 
ММ 58157 8.90 
мм 58174 10.95 


MSM 5832 6.90 


 |C Sockets 5T W/W 


LINEAR 


ШЕГІ 2 (м/а! Hi 
LM 3ü8 РЧ (| M47 74, 
6800 LM309K 1.2% LM 74B 44) 
LM311 ad LMiala Ca^ 
1 MHz LM317T 1.55 MC) 5340 Fu 
6800 4.75 LM31 7K 1:64 МС1.350 1,25 
6805 8:42 LM32dK 329 MOLN S 
АВ ; қ 
6809 11.95 Z80A-DMA ST = Soldarlall LM324 59 LM1458 55 
6809 Е 17,95 280-СРИ 3.75 ZB80A-DART 17.95 WAW = Wirewrap LM337K 3,90 _м1488 35 
6810 2.90 ZBO-PIO 4.95 Z80A-S1O0/0 21.95 LM 339 ‚78 LM1I4B89 Sh 
6820 3,50 280-СТС 4.95 сВОА-510/1 21.95 DISC LMA? ? 2.25 LM1890 2,45 
6821 3.50 Z80-DMA 16.95 280A-SIO/2 21.95 CONTROLLERS (/М380 1,25 LMIBBS 2,45 
РЕТ 14.90 280-ОАНТ 14,95 ?ЕОА-5ІО/Ч 18.95 LM386 00 і м3900 59 
6640 7.95 280-5!0/0 17,95 6.0 MHZ LM555 .38 LM3509 85 
5843 32.95 280-510/1 17.95 2808-СРИ 16.95 LM556 165 LM3914 3.70 
6844 32.95 580-510/2 17.95 2308.610 14:35 І.М865 95 (М3915 3.70 
6845 16.90 280-510/9 16,95 280Н.СТС 14.35 | M555 1.45 LM3916 3.70 
6847 11,95 4.0 МН2 : LMS67 99 75451 ‚35 
6850 3,20 Z80A-CPU 4.95 ZILOG LM723 45 75452 ,36 
6852 3.50 Z80A-PIO 4,95 26132 Сай 33 9 75453 3% 
6860 10.90 гвол-СТС 6.95 £6671 
6862 11.90 — 
6875 6,90 
ос 220% 741 500 SERIES 
2 МНЕ | 72( 500 24 74(.8123 -95 74L5253 ,8üu 
68800 10.00 B | т | 241501 :24 74151224 2.90 7415257 80 
68802 21.95 " i 741.502 .24 74L 85125 .95 7415258 ‚80 
686809 28.95 ‚ | 741803 „24 7415126 79 7415259 2.80 
58809 E 29.90 ч 741504 24 #415132 „75 74L$260 140 
58510 7.90 741 598 24 7415136 E 741 52568 49 
68821 12.00 | те 741508 „24 7415137 Ё 15273 2.60 
58B45 34,00 i | 741,510 ‚24 74| 6138 . 7415275 4.25 
saps 12% ndu ж яшн ій жын 1% 
е мн: EE Hy CE E: CENE: Hm 
| , А 4 90 42 
г 741520 42 17415153 : 44.5295 .99 
8000 SERIES А CRYSTALS 7415021 .30 7415154 1,75 741 5298 .99 
316 95 5 741522 .2 7415155 A 741.5324 1.7% 
334 2.39 Е| 32.768 KHZ 1.80 §.185 3.90 741,526 Е 7415156 i 45 1.49 
334 23 8| 10 MHZ 5.50 5.7143 3:90 | 741527 ЕТ 7415187 775 7415393 1.45 
20% i 5| 1.8432 4.50 6.5536 3.95 | 7445228. . 7ALS15B — .75 74L5363 1.49 
E01 59 z 2.0 3.90 8.0 3,00 741530 „24 74.5160 .95 74.8364 195 
602 398 E 2.097152 3.50 Q 3.00 741532 .26 2415161 „95 2415365 ‚89 
6502 178 9 2.4576 3.30 ur ge .90 741532 55 7415162 5 2415366 .89 
E 3.2766 3.90 a . .D 741.537 „55% 741.5163 .85 74.5367 eü 
| 3.579545 3.00 18.432 49 74L536 .35 7445164 x 74, 5368 -69 
UPG RADE 4. 3.00 741440 „30 74LS165 : 745373 99 
Шы 16 "NEM EE NM. B. 
YOUR APPLE or TRS-80 74L548 75 7416169 1. 7405378 115 
0.00 acesi 598 249153 590 facesas 1% 
1116 200п5 8/10. 741554 "35 7451742: “89 74L53a6 54 
uds 08 ud 5 BS D 
POWER SUPPLIES 741573 39 (5189 9:50 7465395 1,59 
EO ON PE BOAR дни o iia EM: E 
MOUNTED ON PC BOARD . А i 
MANUF URED BY CONVE 741 576 .J9 445192 .89 741 5447 178 
Н ae aS 4 AMP " 7ALS78 49 7415193 .89 74( 5490 1.69 
+12 VOLT 1 AMP 74.583 75 7ALS194 7:86 741.5668 1.65 
46.95 #41585 -95 7405188 89 74L5669 1.85 
74-588 5 LSI? 79 TALS67À 9.50 
CONNECTORS 7ALS91 79 7405221 110 7405682 299 
R5232 Mala 3.0D 741,592 „65 74L5240 .95 J4LS683 2,39 
RS232 Female 3.50 741593 89 7415241 ,85 741, 5684 2.39 
R5232 Female Right Angie 4.95 74595 78 7465242 1.79 7415688 2:38 
R5232 Носа 1.20 41596 .78 74L5243 1.79 741.5688 2.39 
30 pin Edge 27492 7415107 48 74( 5244 .85 7415689 2.38 
44 ріп Ed 2749 7415109 .39 7al 5245 Eng 
50 pin Edge 254 7415112 A9 74150247 n. i Н11 595 1.65 
86 рїп Ed 13 90 7AL 5113 зч 4.52 1,29 5528 1.65 
isc pin S 338 7405114 49 7ALS249 вз BlL597 165 
100 pin W/W 2:96 745122 45 7415251 1.28 811598 1.65 


Do Kau Computer Products, Inc ; :20 А. қ ;00 P.M. TERMS: For shipping include $2.00 for UPS 


| Б Ground. $3.00 for UPS Blue Label Air. 510.00 
3250 Keller Street, «9 : 7 minimum order. Bay Area residents add 875% Sales 

Ё Santa Clara, CA 95050 | | Tax. California residents add 6% Sales Tax. We 

VISA master charge reserve the right to limit quantities and substitute 


(800) 538-8800 нін baie саму manufacturer, Pricas subject to change without 
calif, Residents Local Phone L” ae £ | * notice. Send SASE for complete list. 
gon) 848-8008 (408) 988-0697 | 
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Super Sale! 


40% Off On Ohio Scientific Superboard Il 
A Complete Computer System On A Board 


Includes full-size 53-key keyboard, video and audio cassette 
interfaces; SWAP, Modem, sampler cassettes; manual; 8K 
BASIC-in-ROM, with 8K RAM. Requires 5-V/3 amp regulated 
DC power supply. 30-day limited warranty. Supply is limited. 
ONLY $200.00 


Ammo AED ШЫ OD аны appe queer шыу eee سے‎ GENERE. қыштар ee es es eee سس جس‎ es es ee se see س‎ 


Plus Sensational Limited-Time Savings 
On Ohio Scientific C1P Series personal 
computers, Superboard and C1P 
accessories, spare replacement parts, 
printers, monitors, integrated circuits, 
and other computer-related components. 


To Order 


Cail us directly or return order coupon with 


Cleveland Consumer Computers & Components 
1333 S. Chillicothe Road, Aurora, OH 44202 

TO ORDER: CALL 1-800-321-5805 TOLL FAEE 

(Ohio Residents Call 216-562-4136) 


I) SUPERBOARD Il, 5200.00 
() Send Detailed Catalog/Order Form 


your check, money order, or Mastercard or Name 

Visa Account Number. Orders will normally be 1% 

shipped within 48 hours after receipt, a 

$100.00 minimum order. City ‘State л 
FREE Paymeni by enclosed check ог money order or charge іп: 

Sampler Casselies with each Superboard tl and MasterCard [1 VISA 


СІР series order! 


Taxi (Game), Elactronic Equations, Loan Finance, Straighi 
and Constant Depreciation, Unevan Cash Flows 


Tiger Tank, Flip Flop, (Logic Game), Hectic, Black Jack, 
Master Mind 


Accoum dL. SCE xpiralion Dale 
Total Amount Charged or Enclosed 5 


————————————--—----——--——-4 


Ohio Residenis Add 5.5% Sales Tax. All Orders Will Be Shipped Insured By UPS Unless 
Requested Otherwise. 


| || And then 
ИРЕ 15М'Т | there 
CHEAP. were none. f 


The list of already extinct animals 
grows... the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon. . - 

What happens if civilization 
continues to 5 owly choke out wildlife 
species by species: 

Man cannot live on a planet unfit for 
animals. 

Join an organization that's doing 
something about preserving our 
endangered species. Get involved. Write 
pa, the National Wildlife Federation, 
Department 105, 1412 16th 
“Жа Street, NW. Washington, 

A ОС 20036. 
It's not too late, 


SHARE 
THE COSTOF 
LIVING. 


GIVE TO THE AMERICAN CANCER ord 


Tap Кар ене GRA ab Ê быс Брана 
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IDEM JEG64 EPROM PROGRAMMER 


8K TO 64K EPROMS — 24 AND 28 PIN PACKAGES 


ameco 


COMPLETELY SELF-CONTAINED 
REQUIRES NO ADDITIONAL SYSTEMS FOR ITS OPERATION 


OPERATIONS AVAILABLE: 


е PROGRAMS AND VALIDATES EPROMS 

® CHECKS FOR PROPERLY ERASED EPROMS 

@ EMULATES PROMS OR EPROMS 

€ RS232C COMPUTER INTERFACE FOR 
EDITING AND PROGRAM LOADING 


LOADING DATA INTO RAM BY KEYBOARD 
CHANGING DATA INTO RAM BY KEYBOARD 
RAM LOAD FROM AN EPROM 

COMPARE EPROMS FOR CONTENT DIFFERENCES 
EPROM COPYING 


1333311111140 SARA, 
“Аш OMAD D EE ete AEE Р 


а "шша, 
> 


The JE654 EPROM Programmer emulates and programs various 8-8ІТ-УУОНО EPROMS from 8K to BAK-BIT memory capacity. Data can be 
entered into the JEG64’s internal 8K x 8 BIT RAM in three ways: (1) from a ROM or EPROM; (2) from an externa! computer via the optional 
JE665 RS232C BUS; ІЗ) from its panel keyboard. The JE664's RAMS may be accessed for emulation purposes from the panel's test socket to 
an external microprocessor. In programming and emulation, the JE664 allows for examination, change and validation of program contant. The 
JE664's RAMS can ba programmed quickly to all “1's (ог any value), allowing unused addresses in the EPROM to be programmed later with- 
out necessity of “UV” erasing. The JE664 displays DATA and ADDRESS in convenient hexadecimal {alphanumeric} format. A "DISPLAY 
EPROM DATA” button chenges the DATA readout from RAM word to EPROM word and is displayed in both hexadecimal and binary code. 
Tha front panel features a convenient operating quide. The JE664 Programmer includes one JM16A Jumper Module {as listed helow). 


POWER INPUT: 115VAC, BOHZ, fess than 10W power consumption, SIZE: 15-b/B"L x 8-3/4"D x 3-1/2""H. 
ENCLOSURE: Color-coordinated, light tan panels with molded end pieces in mocha brown, WEIGHT: 6-3/4 Ibs. 

MODEL NO. LL PRICE _ 
JE664-A 5.5» EPROM PROGRAMMER-ASSEMBLED Ж TESTED [INCLUDES JM18A MODULEI...... $995.00 


JE665 Rs232C INTERFACE OPTION — The JE665 RS232C Interfaca Option implements computer access to the JEBBA's RAM. А 
sample of software written in BASIC is provided for the TRS-80@ Model |, Level 1| Computer. Baud Rate: 9600; Word Length: 8 Bits — Odd 
Parity: Stop Bits: 2. This option may be readily adapted to other computers. 


JE664-ARS. ....... ASSEMBLED & TESTED (INCLUDING MIA MODULE). .........,..91195.00 


EPROM JUMPER MODULES 
The JE664‘s JUMPER MODULE (Personality Module) is a plug-in Module that presets the JE664 for the proper programming pulses to the 


EPROM and configures tha EPROM socket connections for that particular EPROM. 
ШЕШ ч» „ышт [ve Г өө P S 
JUMP. MOD. # MANUFACTURER JUMP. MOD. # MANUFACTURER 
МАТЫ игы tr [sss | | smsan | зз Анды |» 
ме | = [ма [em 


мес | sess $14.98 


2718 INTEL, MOTOROLA, 
| МВА |т52576(71!| NATL NEC, Tt | 914-95 
THES, | эол 


[ wma | тмззз2 | MOTOROLA Ті 


CHECK FOR AVAILABILITY OF JUMPER MODULES FOR EPROMS NOT LISTED ABOVE. 
Please include $5.00 Postage and Handling and 64% Sales Tax (Calif. residents). 


JAMECO ELECTRONICS, 1355 SHOREWAY RD., BELMONT, CA 94002 (415) 592-8097 


Circia 235 on Inquiry card. BYTE November 1982: 591 


MICROPROCESSOR COMPONENTS ES INTEESIL 


DYNAMIC RAMS 


È 


"fy Price | E ——— MICROPROCESSOR CHIP 
ае ы із сөнбей - гд ы “Ғы Ғалгіме та | ти — "PUn Erke 2 
әне 1 " M. ита 1 M Lora M £P. ТМ 3H іссіз! (ESOS ы тауға ч 
fiM вз 25 змне а B 59741858 GA | sane AB ыш yt amit n 5h ora 24 РОВС > Jh Бый AD [LCD Пәні 1m 
ақылы ы A сани U а ытаан a8 М IRM SR ADC 48 СЧ а Dem неш) 1175 л; b ih Зет TN | ap - a^i 4 "un" l 1 
, ЫЫ MPD eens ПЛА Rue vimm | | | Abr} IR Legia Pen Біле) ee М С Cro Бгн. Diae ме 
Баман wo FS | SKID 8 юв | sra NI WM [ uao 48 меъ ым М 39 | асе 08 Ê Mat онат LM snap E 4 лро me 
[rra] H m SHIA 14 40 SKTATEIN ПТ] e) нг t 45 MPO 8 йун) iP атыш 1% Ir] BA رکد‎ {1% теі ШУЫ и қ Goru Beard, бақыт nw 
Sw n» m ын и M чигин та 44 0 aS AE CM eso an MET NEL NT E ا‎ ҮК MEL 4 ут реале Ша що 4. 
Ts" o» и ыты арт тағы» 8 of NSWHOH E М ері; 1 іш | Mutin B (hn Вена 48-4/» 9k тақа шш Jy Dect Ee мір "5 45 
ый и а ил 6 и нда ы ш “Чи ш бл ries RAM) 86% | Ми 3b MARG Qu 48 07495 пер ж 
мни н а | саи н и | зен н се Û Eg NEUE MEA IN Е м 
ч AM ' РЫНҒЫ C 129 Р 4 H 
mw u a| воан wn | ifm m io | so ZAO, ZODA, 2008, 2000 SENS. | набо) и аа Er " 
T ин А ни н NX SM7AVM iA % VOS n ik эми [Om Re 
Wem u оэ | жам н м | WADA oM os а быы Few ea ә ИЙ [шә "onus он EN М . 
зана ш ы әлә ны M ына № ы th сяо HM STATIC HAMS М eg Carr Die 1 то 
я u m | mem и ы | шаған x] нео 8 Мар лы селе {® іні шоғы кеп i г Mia A "nw 
wan w 75 шәл и ы Битан ы 90 f S ME Liu DI TCR A KCR OGL + в FB Has дыра i ш + 1% 
мшш м 1 ыен н ош mv yb ты Û EVN th ahi асер iL Jk H қоры Kou 1 тзп . HH + CIS Sole LAT PLU 
wapw w e | som- uw d | srran ГДЕ ГЕКЕ СТ ыы ЕЕЕ айг inl 7— = acne 2c 
wae U а | SOS їз | rens ee 1% una 44 Cu MONA DeC naue; E | 20 B Dues ash uM рала. а = 1 X: 
инин и mw | SMO Hom | ron HW ы noscit 18 Capta Ту Crest Le и ЖГ! TN Ио ирген бын» СА fe fh 
SHE н м WHA 4 № нағалын dà 195 LECT Bw TRE — Yi ни. Ю ялы {тт wl Нн MK et $ TE 
same u | seem ia т | мш sh ao ШИМ. 4 Purnu iaia cem БИЛДИ Н aai Шш т mian M in e 
шен u а | sw ч в | эмн т ою ШИШ 8 Set iD Te od АСУЫ AS | Suy " i ону "ү a Tq гет таи мм 
SWAXA на 78 | Ын M |н | тем 8 V E трд uy 6 eee aea RNAI 48 1 M 16744 Pizti авч, a "Ponchos Coa " ae 
ги мою | ань ла э | Балин їз 0 000651006 48 Sen 1+0 I 16 «046 fitm "S тр а АА bu 
SPN ч а | TE ow в | нынан aw [ US 48 CFI IMIDE буму 18 Н 102004 (10m Fe # CUTS Dvorty 726 RC Tes а 
woe a a | www a | whi в г een Пп Пец Orcus 3 a i AR = ت‎ — Re к t 
Maxi Mw | эштим | бетмә uon -— "Aib ы... зекеті аз леге тат рда Tae И EMRE ЫР Галаа ® 
4 4 м оме м ч өтінен м ей | Сыса пле 
tiae I, m | SKIN а м | Биа м tp e 2? UE bee ie Wee M oda = ды 4 Гк bi 
ыш O Чили 4 05 oy м ira тшн В) Dacia frm 6 Fara бин HS мча [бен 310) ere 8 CME Dp re Compre wy > 
ысын ч FH | замин WO 8 | оғарн че vog 6800/62000 SERIES п one! Гета Ciara үм кж р i 7# 
fat те | ЫЗДАР” Th z9s Бак f мо ғат in t T- iH er ire ІА Мын 
шаа wu wc | SMA BM AS | мрен 9 10S оно: d MPU wf сесі qued КАШ 7“ 0 фа! (este ces O „в 
SEHE TELE ERI ES E mI NEN f. 
ыл 'w (4 39 ' (Жо HD TI 
Ww 14 5 | хл n nua | sux m 25 [uem Hoa ТТ ТЕГІҢ | ui 54и: Ae Gay ik 
ами м ла | suraa ap ти | узи н 2% ы и Селма Алады а -{ me "m 
ӨЗІ EE) ОЕР ЫШ iiem | tS ame E 
55 , ' 
нын Wo оч | онан ы w "at Ss рт i wea ын “a тарап ТЕ 
| fem a sb м бмк Жс а р ШЕН амы жт ІЛДІЛІСДЕІГІІ FRE] 
| * Самга Pergam мі Nagar t na ROO? те: = „вайне | 
Е) ES MICE е m Mum тшси Come Cone AR М AM (уда : M ^MUS 5 15 
: } ANE 4 m Seen Stak he в n a дең % Я Bis 
rM „= hee fF —<— SERIES 3 ETE an 2 ia а is 
rats M [| man? Sis d омор неше pM M. ы hd Hi ГА in TE 
a У afi FU (сім Û Fre Peg Tiun ұлыс ы WE à ІЗ Е Е 
© 16 } A) WAGE © Fy 34 118 
E 14 a | мне и oM du ii oe ine س‎ y и en "| ри E] 114 » аб 
| и MUN e 
паро M М E Fr ta 4 5 " рен ka e 18 PROMS n 14 T iB 
MAU n EIE EEII нр iB "PE ERE 18 5 Н ч 18 
Miu M won | am n m n Es reae ы 245470) T W Bas тос ше F " 4 ЕТ 
#5424] 4 UD quadr Hn 
CE tog | S81 [ME —— | TIT EE $ m 3 ¢ 
: и й | 4 
MM H BINE SEIL И ооны | B hn GAT! eme 15 з, 74 
нан и м ж | MN и E Шын 10 ama bomn Eras ARE Wy M ius eU 4 енен р 
DE на EMI Wie malle" Im J 4 " 
aa | яа аен и ааны 1 T3 451 ME д я 8 
4 а | [| 
Ж ав оаа BEL Pir S i р 
м 4 18 2 n а "n Beata 4 = Жы яды нї М sius T5 НУТ Р à. E 
MN Wd H ! и др» п VÀ 1 Ga шымен Tua х v WELLE 1 ч 5% 
ж и иј Him ч m LET егы аы бегите 18 ІР ТИР: я у 
"An B нин —» | uM та 1 (пиар E pont Dec oo 1 "? m^ saat ee 2 » % 
^ 1 и dà n "BER. orice % фи Ві азық ЙН H I 5224 MEMO C 1923 % n (E 
ае у М o anm uw ae foraib 18 Orci Land реуі Отын i н а ое ! 
4 
" hr м di EB d dus, 0 üdiasewemnime 4. Eu WALL ЕҢ ' 
ж м м и | n is ap | MICROPROCESSOR MANUALS b DATA 05905 10 Jed PROMOS NIMM 1 
TMT} у м 1 tit 1. i” ai. | -— А $ 8 ze PMI 1 5 4826185) [| 
RB S АНЕ ОТАН Ға [Е | КИЕП Se ШЕПП H ERE 
46 27) 4525971 | 4 г м Û npg aha day ану Dalal 
mam i и 8| m ou а - ل‎ dmg nr mu м DATA ACOUISITION кіні 78 1н Тел AAD A Daa kiray itigh Dai 3y 
E 4 1 2 um 18 | Н уох ТЕ АТ H Rt io i Мама (КЛ Слип „%#»лү — 185 0 мола 2# бова titiga AO COM Ан М ы ®% 
Hm n HET | RR | оо Ta al irr em YS? Po ' A. mne n Fre "^us tà NIU ж беди 1Û IA ANDIN тнт EAM dri (ое ра) 3% 
! k 4 Е 11585. 148 Шы ایا‎ TN || RG 10 360. L^ 19i кет м ж یی‎ ADAHA. Fae фуу AT 1 э get £95 
м т (n | 208 Бере рен A easy) gage | MRE Ree AO e |i LEN ISl -o——-———-—-—-»-— 
= asraon: Шити E II 12 MOM core ЛАШЫ: 8 саннын мын ROPA ip 
nsa нон PM ora VIR кар Tonic Design PN aq 1 AY 19134 M] 30€ BAUD MANT (180867) 495 9 чы (Вара адин 40-07 нр Area 1^ 
мар "243 m Я 1% Me Н 119 - 36 Dead Vi opal норми ARD OF DIM dotis 1242 
w a | ма м їч тг | . ІШ Жеп окы қоға НА 2 Бен (179 рр] 
КЕЗЕННЕН Sw CONNECTORS am сести De 
ным ы " t " z RÀ : PEE 0825 — D5ubminiature (meets RS232) | боин EyoiettWire Wrap Edge Card t cH LINEAR | КӨРС a ise 
74819 ш ни i м мое : лаш par "ue | Piet Aa Mz кыган = 5 стая P uM а a 
14411 nA Ма 7% м HN? E i Кеч Firg Li Fk Гега ің anie ваны М 5 чаж н үм 44 ti 
154 и| мш и os | em | Pos тывы | Mn ПІШЕН гім 59 
Так M ыы в ы мыр L Г} Ба һе io, | rare Р ІШ == کل‎ % - ie = p ч ы 
TT ыен i n є г T а-и i 4 
Tan 15 та м fin {НЕГЕ ішіп t mi i TU api вар jÎ} „ызан 1” (азы қ ia Td ы hal 
май HN PM) а И Fa Pie Fug (Mees E5237 2 49 Өлі ЕГЕ 154 Denki ыны ымын 1% ғам ы 
меу 45 ая MEN A 34 Pis So 1 ec eo. ПЫШ 1 NM 1 LH 1 NUM т К m БАРА н vere а = 
ба Нн MP чот Sanka (Manis 5712) 325 n j ім тарға Мый ги io ЦЬ в. р "№ ot: 
Tat ы fakira 18 н BIB LE ы Ғад L| ту i НҚ F ide: ieee! 1 Па» 4. 8 іл o ц ЖЫ пи чаң в а 
МЕМ n "sm и a ГЫ ТЫ ИД зара ыа LI ІНЕ Ы шаған |ғы! == - а = зү (ты 
мн н E e | RF Cag alal Ga EE O P фу er: "mu t n 
ым в ras ЕР Pa bari азиз REN چ‎ | i ern бі! н H Ты” аа Ei 
dh - - HP Рей і T i ae a W| US IF анта а ы 
лен % T TEST 1 "mid ‚ы! ы ИТ - (M MT he 7% LM ЕТЕНЕ. 
resus 3 іп Ассиямнівь- - inim d малы (ыза 19% е 1% ү da 
709913 a4 >» мам іш Ф.Ф oki Гете AE ТЕГ kirten ipio Loma d "m aem " T hum а is 
Кыш ij т Aided tar 64. 55 duca (сынын T TI мїн м т ПР Ен элгй}! Uu 
Ps —— m ал el FAT ана Мука А в atsa М im шиш тъ (3 
2 м н а аан Pai i RA" Prpa hans LMYMA- 17 +15 аа 62% IMMA йы M 
Ё "m — la Шш OFAN Ba TIE T thig ғ: Рр Шым 15 E у ШІ. мию 4104 
* гі ЕНІ 7 леер Ме miy جم‎ 1л و‎ жалы ! EET bathed ЕТА. | ЫЛАР 5 dt ES Sed 4 0s Мила 5 ¥ 
5 in - — kW azgt- 1d м аныш! a імегік ріл 
5 ж ЕМІ? F4 HESAN 4 2X палта та D 
ч s LED. ұю | HESA 14 з (MM à» іш 
a um ^ mj; 4d Bum a te 
‘ ) 
Sak a T NUET Far Sachi Required, Бае Column Atter The IC Part Na. ше — эю] мән nin | cem £u rw 
ба af meon nu |] D a i = LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS] io». ул] жа ү 
irom ч = | сым н А гиме H 39 1-8 мы — eam LEVEL #3 + waa нї Ur --— "m 
тг nm шщ f pa i bh м a j AITA OCA 
cout? 4 Ж| cw n л баз! 222 i = : APA | | | 
Sm ud s|umn n uc sek n Rot [nm cos s CAPACITOR CORNER a 
come п и | ghe pH 1» [| mi Mm an n là не WW m i 
ЕЕ м Мі ww н и | см нін | fimi » r y» M фе he it " ” {з 1078 Hide | Varun 14 ип ie 
Бе 4 В сән ж и | cu HW м | Tli n it n мин T ET ” uw а . mi “ 8" 
ج‎ ж. м м и) сыч м ы | n»n » м i 21 не Wa 5 e 7% қ ш. Jer 9 X 
cw" m п иу ce ә mj mm ә т 15 М ра wn н mm 118 
CMM ч P» tM) а-қ C ы M 35 pa LF аһ Lj 1 9" pa WA 1% 158 1% 
cr u i meu u от | EUR M LS LL Bases uar Ve à Gud Auro m ы. = ът ч 
Gov € a| am wor] Sok 8 ie HS Di do te LLL MM GS 
CHO Ww | cmm m Fe | men MW IH $10.00 Minimum Ordar — U.S. Funds Син Spec Sheets — We 
. т- | | > 
aon п | cec н шу шш u am | Calllornia Resldenis Add 6% % Sales Tw) — Sen $100 Postage p ۳ a" on a 
SIR: BE | RSA ed ча Gm ТІН 
тз М NW, mm ы ж uw ч а or Monthly Батма Fiyar! Pricas Subject to Change T M 
гиз М М) mer n ж | сип в in = = ii 4 
м Bj] mor и n| œm 1 (М t. — e B i 
оак 24 | шыл и a| were n ns ü d 
2 во д сын M в №0216 Hn d E: | 
ch а ¬ п M M erent! 14 п Ы % 
сню м ош А| GO = зя E: 
mA ығына wy 738 
Ner м | мызу ўа и Al 5 
" МӘМС” үн 1355 SHOREWAY ROAD, SELMONT, СА 94002 5 21 
тың uide 4 ін PHONE ORDERS WELCOME — (415) 592-8097 5 3 


592 BYTE November 1987 Circle 236 on Inquiry card. 


JE600 KEYBOARDS — POWER SUPPLIES ша 
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parna Lsd Deba HF Prina 


M's Lad Майын 


Parl Мо КЕ6950 12-2 (Fite inte 0ТЕ-20 Enciozwre}. 719.95 pach 


ПАТАМЕТІС5 74-КЕҮ NEYBQARU 
ASU бетіні Herp, Саца (ті Fir АНЫН t ILLE бұйым. 


FULL &-BIT 
LATCHED QUIT PUT 
KEY KEYBOARD 


Heckers LU)! — 30-р Corien. Compete weh Pm Cin 7 5179.05 
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u» Ш UH mamarty córcuit& Three кісі еті «eus are pro: Werd Ртг Бітінегі, М. Fa бро Cord Сымеебы, тиин ~” «MOL Mj tay beard 4 ' саре 


EET Малың im Pos тм бете ра ері rai пады madida EXPAND YOUR TRS-80 


te JEK. 32K, or ABK 
MICRÓ SWITCH 88-KEY KEYBOAND [PARALLEL | "^ bj edad 
2 1- From 4K 19 16% Requires |1) One КЕ 
Teste Fahy KygEurptó ріш barbie hilê t 4” LI 
Sha — е р уаде сенен фис фаи. کات‎ Eg Medel $ = From 4K te 48K Requires (3) Three Mitt 
Part We. 88302? (Fits ide OTE-20 £ncissuta) — x . 589.95 aseh Coley = From АК ta 18K Bequiras (1) Den И 


vadunt [mr pr? HAIR with ong препа a кабиир 
міне ave ane THe потиче AFF ішікті And ттлге 
мағ D LP D гьш. 89 rneludar > gway amity еса, 
F mehur Full Grint itched быы? Pus тыстан Oceans 
мы Tires eet idee beya wilh one taing ынша 
apa aon. Ostounce Батл! pros far ai 18 ишү 
9 LEG fades TD hardy йғілмк Easy мін (ді vith 
tended 180 IC connectne Dey «ӘУ иле 


Bia La Ste Vc t, Fi 


кте к " E. | | E [UU легі ap із ШИ То TI | 
lot сегіз, Seg’ ЗАН ау а BOO POWER SUPPLY — SVAL g 1 AMP REBHLATEB Trp Tats — [ime КЕ малы ме кі 160 of Erpin — 
(After steeped Depi + ТЫС 1 жыр {ripe iui LEAL GBH: Two-tone parh; opija) el: 
JEGOO/DTE-HK at pictures азота) ....988.95 semm ju oet pes cu ine 19%) = АЫ ” ats __TRS-80 16K Conversion Kil 
Рип Ко. P35 oh 


Kıl comes сотан qoin 8 each MM5290 {ОРО 16/47 16) 16K 
Dynartec НАМ [*ns!) asd documenialion ice (фун SiON. 


JEBOO Kit Pc Weare Стал (na ваи) 559,95 


119 kuy қаупоне (Мусонғ0 тү). -_. $14.95 POWER SUPPLY — BVOC op 1 AMP REGULATED B бенаво учр 
DTE-HK , sd any im" "xit ween] 544,95 MM, Ce MU AR betes VE eb Күткені! tat ory Жул чә n {ме р ۴ qe 


Gaas тәсі A VW 78 TIJN n T ie 
Fara PHOTO JE CEP PIIE E. 


POWER SUFPLY — grt, TM LE Daiycan 
mayt APLC 117-4488: Өетрті VOC Крд wi 1 emp AYDC of 2 5 ray. Айма tar- 
гвар lumi, Кәрі E Mata MP rmt, 38 Y я-а — 7 алай қысы, Ul гадав larg 4 YW 
алаға И. 2 Ба 


Pari Мә. QPS-1 T i S, — 8.95 each 


POWER SUPPLY — ҒЫ 75 AMP, 12VDC © 1.5 AMP SWITCHING 
Se ыы CO UE T od 
Put We. PERAV . HB, S5 сиз 


TRS-15K4 *268m . 880m 
TRS-80 Color 32X or БАК Conversion Kil 


Kil comes сатұйаів wilt 8 ва. 4164-2 {200ns). €4 Dyn RAME 
8 comwWersaon documentaben Converts TAS-A0 спіоє computers 
Кот 4K:32K Memory or TEK-B4K Memory 

TRS 6487 [ru ul] 1. та 154 n 


Computer Keyboard Enclosure 


JE610 ASCII Encoded Keyboard Kit 


“ص 
pr теу‏ 


o ——H 


The JEGID А С! Kayboyrd Rit сәс bs interlaced into 
Tees алу amputa rèm The BIE comes ахтара 


— —— 


~ -- —— —Ó 


MULTI-VOLTADE POWER SUPPLY — +5, + 12, — 11706 REG. 


with әп іпіипгін! wagy khevbcari witch sembly В-и, LT-EDUAFOR-IUMAC, (742006 деҙе: + E @ 1 „С ® 

(Of keru (Са, sockets, ORANIEN, wert Manis сатфи- Pass, + FFE de } amp da , ІНІМ? ытай тыд е САГ eM 

REAN ява 8 Чемсірыйес rimad wiring Бома Tha ЕТ à JA b. 

куыра aumrebly Feduttis ЖАМ OTSA and - 12v Pat We, RADESO e... ENS eth DTE-20 талы wiati 70” $39.95 


m 10 ma far npargqtion Features GU bays garage (he 
126 theracters, vapor end joer cabe АБС?! шт. Fuhe 
bulleted. Таш weerdeline пера аюу tor cugem 
angicatiues Cans lack Jor ыпта сәме-едтіу salons halar: 
Тоты Utilice a 2375 AO Din) encoder ?әрб-әліу memory 
cmo Оылыгш іеі соташнам with ТТІЛЗТІ оғ 
MOS Oge ығауы Easy іпімізгілд wilh a JH-npim din nr 
18 pin амре connector. Sire. Jy H e 34x а BUCH 


JEGIO/DTE-AK ee ioo, оло ор 
JEG10 Kit солаан кешн. S 70.96 


~ Sprite-style Fan 


а 36сітп had ан deilvary 
= 3125 sq. x 1645” бер! “Уны 
е 10 уга conl. duly al 20°C а Frame 
э 1150 SOOM 

«For Appie usk 


Pwsz10Tu Саи 5 0.8502. 
*PWSHÜTF« — $14 95 ea. 


Regulated Power Supplies 


Sorensan's open conalruction (SOC) power supplies ars smiet 
reguisied solld-sisie systems, designed io prords rag OC 
voltages ai 8 lovely [2-28 virange), These uniis ars operetramed 
on sturdy black anodized siuminum for excellant mounting. 


НАТОАЎЯ. 11э/ТЕЙ/РҮАТ тари чу $8 ё prs m E apina, ңі КЁ анньа М. 
¬ шигем bad Voltage еймлтері сезігі Ай сны көб i peran verplet ex^ ape 
АЛОЕ hr тоф танани лыгы {багац f betan up ій | 


ЕС J è эгиши 


Tham йыр T1528 | ас T 
КБ2 tnay көузсеге (Aavpoara сену)... 34.95 ! zd. ^d EE | уе p zi Muffin-style Fan 
DTE-AK jer ому — uest waoe 49,95 TENET ^^ pi j V | hace. | аы 1 ғат >. сіт. теё ar dativery Қы 
- س‎ а | ^ LI the іза TITEL ТҮҮ." Ілім wa » 4.88" sq. 4 1.50" деріп — 
JEZ12 — Мерет» 12VDC Adapter Baard Kit ЕТІ БІЗІГІ E а ШЕТ | e ID yrs. cont duly at 20°C 
(RENS Provide AV DC om mcomngavOe £9, 94 ЕРСІ МІР | Жалан | ian (^ ^ { » impedance protected, ambients to 70°C 
EXE. ^H 4 U Lm. еее 1 жа | а 15V SOGOHZ 14 Wt 17 oz 
inl деле s a 1 - + н Цр = 
JE215 Adjustable Dual Power Supply Шы - 4| = и eo 4 i Ш-. тч. 
безі Deserpticn. The JEZ1E w а Dual Power = 
Supply with Independent adjuitable ponlive Bnd nepe- Powertec Sub-Modular DC Power Supplies JOYSTICKS 
live guipet vollages, A seperate adjestment for auch SM бына power supplies include rectifying, еіс, 5-5K 
of the биттің provides the usat unlimited applications regulating, overload and overvoltage ра functions. You Ta "Füls 55 24 
need only connec! the sub-module appropiate secondary 43-1004 MOOK Limar 


transtormer isp and boll the unit to , һөйізілі,. 

ЕСИЛ АГИЯ. ШИЕ 187% ни ісмард тін -AY Шш + HÛ, IN ME 2 L! 
uad салы | нені т PU gui maus ÀV pale) ТРТ RIPPLE tev MRE, зач Re 
і fmi KF mpmumee PUT БАЛЫП EMEK Homar іне wrai Ы. gut. Йаз ырл! 
PPM ней саты mote зі S, 


REA 
але SERES Bu. on l te м 
PF ТАРАС ШТ; еа CLE 


lor ІС curat voltage requirements Тһе үре сай 
0190 be used ах a апаға! all-purpose часи іа pawer 


woply FEATURES 
© Ac) tt Rely Ганы tied и rever HHS, 
рох eno neg 1 2У06 зо 15¥Y Oe 
T + ә Powar Әотфыг (nach еруу] 
EVDE Ф Soma. GWT i» 1S0mA, 
av DC P 400mA, атп 
TAVDE ЖЕТТ Ж 
P Teo, J3uiminagi Hij. iG requieiors 


Taper Pais ы 95 
ТЕТІ VADE Linear 


5 
1 —— ыш _ M 


43-58, (Рама ште Casa, . HBA 


UV-EPROM Eraser 


NA TAC RA GET [1009 87$ 6 1 IM! bau MES 
» eat aac збен zi ім NOVEL — DN AC ISA CT [2794 780 1 Bu , ea 8 Chips — 61 Minutes е. м 
s LED “on indicator CHO аза аљ Емас. маралы 120 а Pile е [зш | МШ 
а Pkrtud Boeri Convwructión , аас тма ЕА o AKT Imrie нағы) жм “ы — 
* 20V AC input aa^ et Туы; бл CT 1006 700002120 ME 
оте уо SIIA La TH [# ме таш Ub (жуас UAC MA PAT [1005 1000326026. ШЕ 


Adaria Range = іштен cameli аңғар over пет маре кың 


JE215 Adj. Dual Power Supply Ќи fas твом. . $24.95 


[Picture oak atten teur ытта «n construction to 0с] 
JE 200 fies. Pawar Supply Ки 15VDC, Татр! . $14.55 


| Елыма 2708, 27 Mi, 2733, ZM, 2514, 2523, FHM. Егаљен up М û chipa 
2205 Adapter Brd. По JE200) 55,19 А 212¥. „ 672.98 ж SHIPM ENT IN 24 HOU RS * sm f^ anguis (7 шыр Vv XI ИШИ Ulis constant Singers 
JÉ210 Var Рут Sply, Kit, $.15'V DC co d. Sampn. , 819.95 


HP-Display Sale-National 7:00AM to 5:00PM (PST) 
to ^ Call: (415) 592-8097 


ЭЛ0” л LTO" à L80*. беріге wilh holding Tray Jor B chipa. 
| سسس‎ JUMPER AND CABLE ASSEMBLIES gn 


NEW UVS-11EL Replacement Bulb ... ., "16.95 


"32 DE.4 UV-EPROM Eraser ...." 7 9.95 


Wall Transformers 


süB2 JAKI 47$2 4g. 


SUB2- 7251 4/582 49 STANAARD DIP JUMPERS 7 
M2. 7651 4/52 44 At patties ate ee рейда» блр deca ж Glory Эм пме.) ii |95 ee “= АС апа DC Types 
MAB? 7556 403249 [TETUR атым Besa ene» [ot moet е | toe 
60:40) 1/32 АЧ радив рай | атады | mn ›} ren ЕЛ TYPI JAE HE ta 
$087 уым 1/52 40 us Ma т қызм | айса а | И anm m 2 іній AC Kom ji opm e Hr 
S087 76/3 4/9249 мм) “ E err е la mc a Se AC IOS TITVAOHE MAC анши as 
162-470 ТІГІСІ ain mas u P ^3 STANDARD 0825 SERIES CABLES | асқо Bist 92VAC 25 ата азза нб 
WE JAN 4; Se 42 dm ч ы» % ьш! l^ "" imm em аре атра Denar Же бт И т E 
EZ 7673 4/32 49 ыла) are 7 ee M au та anal us МИЙ. ^g ds امن‎ NOC 2754 o & m ^ 
snaz- 7076 Оча AHD Joo fee Sos Se m лір TAMIA __ [ ecu UMMADM: Ч2УӘС Ха 205 ov 5606 
un. Ky 7 = AAR e- ree djeli ù м iT a Ramis Loe Co ке 
ч ё 4 2л а w сиал a - Ei d fy =. ЖҮ tort we) es з [T TY 
SOB? ? 756 | Covertinw x ІВМ 4/32 49 چ‎ porated а Ó—— ed 52 cures Rew ARA сағы 
5042-7750 CC - AND 4/32 49 ene sa a н че ж 3% Отаве» dj эс тылы» 

мам олаи и ace © ан Cas леп ' гә TOBA — TA 

BADAN FH ы Ld 74 $a эъ 


$10.00 Minimum Order — U.S. Funds Only Spec Sheets -- سا‎ each 


pacity 
» Industry Standard 


Calilornia пана Add &'*4 Sales Так Sand $1.00 Pos for you 
4 — plus $1.50 insurance FREE 1983 JAME OCA TALOG —À 
Send rir Jy pda oh Seles ит Prices Subjact to мечу УЙ tha FDinose ағ быз Bini плей козі бый 


singu m dabie балады, Паста mode £M pirgin, МАҒЫ cutis 
danalty Tranahri tale огын. Angie банні, S508 гава 
taas canaity. The ome каин іп == y жін (һа зі 
sland өсіп Басма i ЕЛ ЫЛА ТЫСЫН, rt 
А Pard.egchmed option iy avadatus, Power {КЫТЫЛА s 

а МУӘС g 1? amps таз. à45VvDCG g 'z sepa mes Un аз 
Пу” abowe (Joss сын іпеӛнін case poss supply, oF cates] 
irm A 3574 е 1471 0a ACH. Wigan 12 Iba 

Part Нә Price 


FOD10068 Buy TIOF `... 22-22 a. Ф289 86 mach 
FDD'00-B Buy2for ,. .. .$279 95 each 
FDD!008 Auyda  ....... $249.85 aach 


ШТІПГІГІНДЕЛІГІН Clecirames - Waortdwina ы г‏ ا 


PER ameco : De 
ANN o 


1356 SHOREWAY ROAD, BELMONT, CA 84002 
PHONE ORDERS WELCOME — (415) 582-8097 


жама T peris Er ls 
FEATURES: Миен! headphones, Lalliri t 
balance сотто! Full fidality siareo sound. 
поа! Mack soll carrying case 8 shoulda girap. ба 
спр {hands {ви}, Operates ол 3 АА сей batteries (Aot 
inch). Compact size 3$ x 44" x (Wr 8 oz. 


Model 2830............ 11/82 


Circle 236 on inquiry card. BYTE November 1982 593 


Р, | 64К ОҮМАМІС 
4 1 64 200 NS 5625 
ALL MERCHANDISE 100% GUARANTEED! 
STATIC RAMS DISC Z-80 8000 


2101 255 к4 (450па) 145 CONTROLLERS 2.5 Mhz : 8035 5.95 
810% 25644 [450na) {стои} 395 230-СРИ 3.95 B030 5.95 
2102-1 1024 к 1 (450ns) 88 ў 20.CTC чү INS-BOSO 17.95 
21021-4 1024 к 1 [450п2) (LP) 1.29 эрт. ЧЕ INS-B072 24,95 
2102L-2 1024 з 1 (250na) (LP) 169 і 3.95 
2111 256 х 4 (45078) 2,09 i 280-0МА 12.50 5.95 
2112 256 к4 (450пв) 2.99 | 8272 280-РІО 5.75 11445 
2114 1024 x 4 [450пз) 814,95 280-510/0 18.50 29,95 
21141-4 1024 a 4 (450ns) {LP} 8/15.25 Z80-8!Q/1 18.50 CALL 
2114L-3 1024 v 4 |3Hns) (LP) 8/15.45 2180-51072 18.50 2085 
2114L-2 1024 x 4 (200ns) (LP) | 280-3:0/9 16.95 85.95 
2147 4096 21 (55naj 95 295 
ТМ54044- — 4098531 мем 4.0 Mhz 195 
TMS4044-3 4096%1 (300n3s] : 
TM54D44-2 4095 x 1 (200n3) турфа уны 28.85 
MK4118 1024 ай (250ns) SERA DANT. 1878 19.95 
TMM2016-200 2048 х B (200ns) с 4 зая 
TMM2016-150 204928 (150пв] Z80A-DMA 27.50 29.95 
ТММ2016-100 2048 » B (100ns) 280A-PIO 5.00 32.00 
НМ6318-4 2048 а 8 (200ns) (cmos) Z80A-SIO/0 22,50 

HMB116-3 2048 я 8 (150ns) (cmos) Z80A-5IO/1 22,50 

HMB116-2 2049 18 (120па) [omon) Z280A-SIQ/2 2250 


ТММ2016 "5 $4" 


CALL US FOR VOLUME QUOTES 


НМ681181Р-4 2048 x 8 (200ns) (crmos}iLP) 
HMBt1TSLP-3 204848 (150ns) [cmosj(LP) 
HM6116LP-2 23048 1 8 (120т4) (cr^os)(LP) 


2-8132 


LP Low Power 


4095 x B {30004} (Ostat) 


Она = Quaisi-Static 


DYNAMIC RAMS 


ТМ84027 
MK4108 
Мм5298 
4116-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
MK4M15 
4184-200 
! 4184-150 


4096 x1 (250ns) 
B192x  (200naj 
8192 x 1 (250ne) 
16384 x t. (3d0ns) 
18384 x 1 (25008) 
16384 х1 [200naj 
18384 х ї (150n2) 
15384 х1 (120лз) 
16384 21 (15061) [5v) 
2040 «8 |300лвь) |5ұ) 
65536 я 1 1200па) (5v) 
65534 x 1 (150ns] {5v} 


SV ° single Б voll supply 


EPROMS 


256028 (tus) 
3024 56 |45804) 
1024 28 (450ns) (9v 
2048 38 (450ла) (Ве 
2048 x8 (350m) (5v) 
2048 х 8 (Ons) 
4006 x & (450ns) (5v) 
4096 кВ (450ns) (5v) 
4006 к 8 (250ns iat 
4096 кї (200m) (5v 
8192 и В |450па) (5) 
8192» 8 (250ns) (5v) 
83922 B (20009) (5v) 
8192 1 (450па) (5v) 
8192 x 8 (ASOna) (5bv)(24 pin) 


Sy - Singi» 5 Voll Supply 


1.98 
1.95 
1.85 
8/11,75 
8/13.95 


EPROM ERASERS 


PE-14 


РЕ-14Т x 
РЕ-24Т 
PL-265T 
PR-125T 
PR-320 


Capacily 
Timer Ip 


Inienaity 
(uW/Cm!) 


5,200 
5,200 
X 6,700 
X 6,700 
X 15,000 
X 15,000 


83.00 
118,00 
175.00 
255.00 
349,00 
595.00 


ша 
өл 


PORA 
BSE 


2513-001 UP : 
2513-:02 LOW — 8,95 


SOUND CHIPS 
76477 3.95 


49.85 
ВІТ-НАТЕ 


GENERATORS 
MC14411 

BAIA 

4702 

COMS016 

COMB116 


ІМ58250 14.85 


KEYBOARO 
CHIPS 
АҮ5-2275 11,85 
A'Y5-3500 11.95 
TàC922 Seo TACOÓ 
7T4C923 Series Prices 
CLOCK 
CIRCUITS 


280А-610/9 19.85 
6.0 Mhz 


рд; ә ШЕ 17,85 
za08-CTC 15,50 
2808-РІО 15.50 


211.06 
28132 24.95 
28671 39.95 


CRYSTALS 


1,95 
4.88 


ACQUISITION 
АОСПВОО 
АОС0804 
ADCO 
ADCOM? 
DACOUBOO 
DACOROG 
DACOBOB 
ОАС1020 
ОАС1022 
MC14DBLB 
MC 1406L8 


8243 
8250 
Bz51 
8253 
8253-5 
8255 
8255-5 
8257 
2257-5 
8259 
8259-5 
8272 
8275 
8279 
4279-5 


INTERSIL 


ICL7103 
ІС( 7106 
ICL7107 
Соза 


ICM7107A 


ІСМ?208 


9.50 
9.95 
12.95 
1.95 
5,58 
16.85 


Ба 


62800 
68802 


24.95 
24.95 
19.95 


00 1MHZ 


6ВВ08Е 


68809 
68610 
58821 
65845 
65850 


10.95 
22.25 
29 95 
29 95 

7.95 
12,95 
35.95 
12.55 


58800 2MHZ 


9316 
9314 
9768 
9401 
9601 
9602 


6500 


1 MHZ 


36852 


— NEW HOURS — 
VISIT OUR IWF Oh 


RETAIL STORE  1-Th.,9-9 Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


JDR MICRODEVICES, INC. 


1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 * Telex 171-110 


TERMS For shipping include 42 tor UPS Ground or 59 (or UPS Bve 
Label Av Петя over 5 pounds require additonal shipping charges 
Foreign crders. include 3ulficient amount tar shipping There їз а $10 
minimum order Bay Arca and Los Angeles Counties add 6724. Sales 
Тан Olver Calitornis residents add Б". Sales Taa. We reserve (he 
нат io substiule manulaciucer Nol responable tor typographical 
errors Pricea ate subject (о change without notice. We will mach of 


©1982 JDA MICHODEVICES, INC. : 
beal any compelliors price provided it is nol below our сові 


594 BYTE November 1982 Circia 237 on inquiry card. 


271 6 16K EPROMS 5395. 


ALL MERCHANDISE 100% GUARANTEED! 
741.500 


тазаа 
741501 
741502 
T4L603 
74.9504 
741.505 
741.506 
741.509 
141310 
741511 
741812 
741813 
744514 
741515 
141520 
741.521 
741522 
741,826 
741527 
74,528 
741.530 
74.932 
74.937 
741.53? 
төз 
741.540 
741.547 
74.847 
74.948 
741.349 
741551 
741354 
741555 
74186) 
741.473 
74574 
741376 
74.978 
FaLs7a 
741503 
FALSE 


Prices Slashed! 
74800 


74500 
74802 
74803 
74804 
76505 
74508 
74808 
24510 
74511 
74515 
74520 
74522 
248% 
74833 
74837 
74524 
76640 
14651 
74554 
74665 
74574 
74885 
74586 
745112 
745113 
746114 
145124 
765132 
748133 
748134 
748135 
745138 
749139 
748140 
7461651 
74%153 
748187 
745 158 
ТЕМУ 
745182 


Circle 237 on inquiry card, 


E 


443133939335 


та! Баа 

TALS 

741.591 

741.892 

т.593 

741.595 

761,598 

74L810? 
7418108 
7AL8112 
7418113 
74.5114 
745122 
7415123 
749124 
7416125 
7415128 
7419132 
74.5132 
TALS 135 
7415137 
74.5138 
7415135 
7415145 
748147 
Ү41.5148 
7415151 
7418153 
7418154 
TAL5155 
7415158 
7415157 
7415153 
74151850 
7415161 
7415162 
TALS183 
1415164 
7415185 
TALS166 
745168 


745103 
745168 
745169 
765174 
745175 
748181 
748182 
745185 
748169 
745104 
748195 
748195 
748107 
748201 
745225 
745240 
745241 
245244 
745251 
745253 
748257 


748474 
745482 
FASE 
тазь?1 


TALS169 
7419170 
TALS173 
7405174 
74,8175 
7418181 
74.5189 
74.5190 
7405191 
745192 
745193 
7418194 
74.6195 
741,516 
7415197 
74L5221 
7415240 
74.5241 
7415242 
74L5243 
74LS344 
7415245 
7915247 
74,5348 
7415249 
740.525 
7415343 
7415257 
7405258 
7418254 
7419280 
7415266 
745272 
7415275 
7415279 
74.5260 
74.5783 
74,5290 
7405201 
7415295 
7416294 


74.5323 
745324 
7415352 
7415353 
745183 
7415364 
TALS385 
74LS386 
TALS387 
741.8368 
74153173 
745174 
7415377 
7415376 
74.5279 
745365 
741 5286 
74.53% 
74.5393 
74.5195 
7419399 
FALAN 
T4L844? 
74.5490 
7415620 
74( 5668 
74156859 
7415670 
74( 5674 
74,8632 
74.5543 
TAL S684 
7415535 
Fal чаза 
74.5589 
74.9781 
811,585 

51.605 

611.597 

51:59 


25152521 2.80 
25152569 4.25 


| 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


2/32 32K EPROMS 3495... 


IC SOCKETS 
1.99 100 


1.9 
№ WIREWRAP 
36 pip ZIF #75 call 
24 ріп ZIF $9.85 са! 
ZIF = TEXTQOL 
(Zero Insertion Farce) 


CONNECTORS | 


RS232 MALE 

RS232 FEMALE 

RS232 FEMALE 
RIGHT ANGLE 

R5232 HOOD 

5-100 ST 

5-100 ww 


DIP SWITCHES 
4 POSITION 
5 POSITION 
6 POSITION 
7 POSITION 
8 POSITION 


"a 


(CALIFORNIA RESIDENTS) 


IF YOU CAN FIND A PRICE LOWER 

ELSEWHERE. LET US KNOW AND 

WE LL MEET OR BEAT THEIR PRICE! 

‘SEE TERMS BELOW: 

* Computer managed inventory— 
virtually no back orders! 


* Very competitive prices! 


* Friendly staff! 


* 


* Fast service — most orders 
shipped within 24 hours! 


LED DISPLAYS 


HP 3082-7760 BH" сс 


MAN Fz 
MAM 74 


FND-357 (159) 


FND-5DO |503) 
ЕМО-507 (510) 


x СА 
x СС 
A" CC 
= CC 
A СА 


128 
B8 


+5 
39 
99 


TELEFE 


BERRSRRZRRSREAREREBES 


ТҮНІТІТІЛІЗІЕ 


a is io ie 


ТТТІІТЕТІТТЕРЕНІЛТІТ 


ТҮЕЕГІТІТЕТІТІТІРКІТІТІТКЕТІНІТ 


-. 
E 
am 


CALL US FOR VOLUME QUOTES 


2 
o 
o 


шинин 


ТӘТЕРИТЕГІНІЛІТКЕРЕТТТЕГІЛТІІТІТІ. 


ТТҮТТТЕТІТІТІГІІСЕГІТІ. 


k 


TITTT TTT Perr Tre 


ЖТЕРГЕРІТІТ 


ТІНЕ. 


ОЕ ВЕРЕ 


TRANSISTORS DIODES 


PN2222 
РМ2907 
242222 
2N?$07 
2N3055 
J055T 

2N3904 


252808 
IN4148 INIH) 
144004 


NPN SWITCH 
PNP SWITCH 
NPN SWITCH 
PNP SWITCH 
MPN POWER 
NPN POWER 
HPN SWITCH 
NPN SWITCH 
SWITCHING 
AECTIFIER 


1071.00 
10/1.25 
25 
25 
79 
яз 
1071,00 
1071.00 
23/1,00 
1871.00 


1008.99 
400) 10.99 
50/10.99 
5071099 
1076.99 
10595 
100/8.99 
100/8 99 
1000/35.00 
100/8.99 
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LINEAR Y, VOLTAGE 
LED | КЕРІ REGULATORS 


(М555 
LMS66 


bee БЕБИ sees 
ee sys SEER ЕЕЕ 


3:05 
TEH12K 8,85 


Т TO-220 
L = 


5" DISK DRIVES 


TANDON 


TM100-1 (FOR IBM) 229.00 
TM100-2 (FOR IBM) 295.00 


SHUGART 


SA 400L (40 TRACK) 199.95 
SA400 (35 TRACK) 189.95 


^— VI. OR 514" 
IA тоя ELO 


OSBORNE/MC GRAW-HILL RETAIL STORE * COLOR MATCHES APPLE 


Apple Н Users Guide + M. * FITS SHUGART 


CRT Controllers пеапервок 
68000 


Assembly La | ж NEW HOURS x SPECIAL — “29.95 


Program 


CBASIC User AH аа. VE NOW OPEN 
тон Your Рен Computar is TUESDAY & THURSDAY MICROCOMPUTER 


The СР/М Handbook 


ua cM EVENINGS [ECL as HARDWARE HANDBOOK 
achf tahoe ns етке е wt ha m * 
ы Over 800 pages of manulaciturers dala 


(М13700 


К > ТӘ-3 


sheets оп most commonly used IC's 

* Memory — RAM, ROM, EPROM 

HM6116-4 2xxs cmos 54985 l— 
$625 DISC, ELECTROLYTIC, 
EPROM CAPS RESISTORS 
2764 asoNs 5165 3. 1utDisc 100/5800 | Ser САМЕ jalon 1 ра 
M-W-F, 9-5 
San Jose, CA 95128 Label Ait, Мата тын 5 Әдеті але KADANG кури charges 


Includes: 
Gu S C S ТА * TTL — ?4/74LS and 74F 
oS 
J D H U p E Ы 5 p E | А L А EE Regulators 
R A М a CPU's — 6800, 6500, 280, BOBO, 
8065, 8086/8 
+ MPU support & intertace — 8800, 
TM М $415 WE NOW STOCK A 
2016-200 2xxsnmos200ns 24 COMPLETE LINE OF 
4164-200NS MONOLITHIC AND 
TANTALUM CAPACITORS 
$495 , қ А 
2732 4soNs 4 01 uf Disc 100/56% W WAT TETS CARBON FILM АШ 
FROM 1 OHM TO 10 MEG OHM 
| TP | , , А, 
2564 «sons 5245 1 uf Monolithic 100/515°° ЖЕ ос. SAME VALUE ‘O75 EA 
VISIT OUR — NEW HOURS — 
DR MICRODEVICES, INC. — RETAILSTORE т.тһ,9-9 "Sat. 11-3 
J ; 
1 224 S Bascom Avenue PLEASE узе YOUR CUSTOMER NUMBER WHEN OCADERING 
800-538-5000 • 800-662-6279 (СА) Li ee rin ыр ey are rmm 
(408) 995-5430 e Telex 171-1 10 Tas Otner California кмбегіз add 6 Sales Tor We reserve the 
€ 1002 JOR MICRODEVICES, INC. Lt on smear 


596 BYTE November 1982 Circle 238 on Inquiry card, 


THE ULTIMATE APPLE* 


COOLING FAN :69 8 16K RAM CARD 


* Easy Installation ж Upgrade your 48K Apple II to full 64K of RAM. 
x No modification of Apple * Fully software and hardware compatible with the Apple 
required. ee wis and емі pur Ye | 
* Eliminates the need for the Applesoft or Integer Basic 
* Color matches Apple. ROM card when used in conjunction with DOS 3.3. 
* Switch on front controls fan, * Allows you to run Apple Fortran or Pascal with no 


computer and monitor. difficulty. 
* Ultra-quiet, reliable fan. * Available as bare board, kit, or assembled and tested 
board. 


* Completely eliminates 
| problems caused by | PRICE REDUCED 
overheating ASSEMBLED & TESTED $49.95 
= = == | BARE CARD $14.95 $44.95] 


DISK DRIVE 229955 


* Includes metal cabinet 
* Color matches Apple 
* 35 Tracks/single side 
* Includes cable 
M x Use with Apple ll 
Controller 


ORDER TOLL FREE 
800-538-5000 : 
800-662-6279 


(CALIFORNIA RESIDENTS) 


MONITORS . PRINTERS 
GREEN PHOSPHOR = 
МЕС .өзго1м $169% Е ЕТ 
ZENITH гом: 5110900 МХ-800 


COLOR 


AMDEK coıon ı $335°° БЕ CALL FOR PRICE 
WE HAVE APPLE AND TAS-80 


NEC осем 232900 INTERFACE CARDS AND CABLES 


SA400 35 TRACK {ТАТЕМ 


DISK DRIVE APPLE дей АТ НАМА ss so sort 
ж FREREVISION t MODEL MEMOREX sssosor .... 


CLEARANCE BONEY Том. FONG VERBATIM sssosor .... 


VERBATIM ıo secrıon нас 29.95 


с 1982 JOH MICRODEVICES, INC. 


Clrele 238 on inquiry card. 


ALITORNIA DIGITAL 


Post Office Box 3097 B ә Torrance, California 30503 | 


y»... 


6.95 | Уысс 


Plastic library case supplied with ай 
diskettes purchased from California Digital 


524: ней 7 STATIC | 16K DYNAMIC | 1 Eight Inch Single Sided 


One Two 
ш s 5 SHUGART SA801R 
- LT be Po : 6116 - 200ns f 4116 200ns = 1395 | 385 | 


— ue] =з 
DEDE pA «lh A reinrpr » qu 
27. — г” 


—u Е 2732 EPROM 
=. sm SALE 56.95 
12 6.50 DYNAMIC MEMORY 


Your Choice 
- 2-8 Sn — P Five Inch Single Sided 


ПД VERBATIM iii We | SHUGART SA40D 215 [209 [199 


Single Side Double Density CI | TANDON TM 100-1 |209 | 199 | 195 
à Five inch Double Sided 
Soft Sector 10 Sector 16 Secior 


SCOTCH | 7440-0 |744D-10| 744D-18 | 26. жибе. SHUGART $А450 


\МЕМОВЕХ| 3481 | 3483 | 3485 |26. 
— E E A E EPROMS 
MAXELL MH1-10 29.85 || cers, 
ытын o Three Inch Rigid Floppy 
wimw| m (аш) 225 ишш. ст “жалы 
Double Side Double Density SD % 


лету de | Five Inch Winchesters 
SCOTCH EXER 745-10 | 745-16 [|4250]| | | SEAGATE 506 s hl 
| NA |42. 50 


SEAGATE 512 12 Megabyte| 995 | 
MAXELL Put es MH2-16D | 45.00 


TANDON BOSSE 14 Megsbyte| 995 ША 
DYSAN | 104/20 [107/20 | МА 4950 ASTEC swircnins rower SUPPLY 


Output; +87. ЗА; +120 .9A; —12v 075A. WESTERN DYNAX remevatte| 995 | 960 
far A k-aik TC-1298 
DYSAN 96 5 E Га. Bien Um M o Upon request, all drives are supplied 


SWITCHES with power connectors and manual 


інг WEE CHR 
па. 


m Без Ја mu CONNECTORS s750 aes. А 


IIN 3740/20 Two Siemens F00100.3 disk drives with power сад, 


4" exhausi fan complete with afl necessary power cables. 
Same аз above but wir 


KEYBOARD р iE m а Sagen SOIA ийге 185 Overt 002 САНТ +1290 


n^ S Жақай 05718 М502051 1480 Game DTS Spant 1480‏ اچ 
ZEILLITILLILLII - еве (Аб (DOE COSNIUCILRS‏ 
нбни! - зна EIN OI cer клей‏ 
ede sa» BÀ‏ 


Each keyboard contains 81 high reliability Hall Effect keys. Kn, Ra C 
Qutpuls seven bif parallel ASCII МІС-81505 3 Los. 


= rm aan Ж > РД de Ам 


— Flip&File 555: = 
2 LIE i | 
a B d d 08 Е mw ew аш uo ан | INDUSTRIAL S-100 MAINFRAM! 
$ тышлы EDU. AERA TA ни ота е 2 Ы бадин іт міріні өлі айии Эрни Санаи irum 304 алдо O 
1 8.9 Prois - ube RN Meduar 500 агл wrod power megh резе 4тсіз of Атуу md «vos at алта. 
: . "эмо % Seppbed wih inèrt 18 йй Faraday тили шал. Ausiary тебреб AC «мазан. 
M ( 


Тм Edipu: 180 сіл іш ай кір ж rock кесі. Prossima Ww шағыбу пай 
Fit: «өсер Ша eunen ensibus ‘ . ti да E E E (en mryziyv бырде Фла tater. 
ақын tn егег M 1 ма ы 


m үре» ле Î The Edipe 1008 ба perci cambeme tà 8 me vod inh by ihe see dui TD Са 
ai LAN bre p AS е as ho bs vu (P —— 20 lis 
ay "rM 


| Ы! we 
AW ми кєнїн» eat Gy ӨЗ іетніс індізші ke premium grade. TOLL FREE ORDER LINE 
Shipping Fira, буе pounds 55.00. Елоһолбантаны $, 50, (800 421-5041 
Farekign өтет: 3105 TI. Exvr n8 wili tiv геиә], | : 
tahi bie eil ё. i CMM y. di |. ' ы if 
== —— — la etnte ә Ж, >. же me SEMIS TECHNICAL & CALI FORNIA 


«не o өрмө with a eters’! Ihen А [Vriialbrent, ( ) x ; - 0 
Магіле: [Sen inglewnuat Rei, — Visitar: hy «ppetntment, ; | r ‘ ` 


California Digital 


Post Office Box 3097 B e Torrance, California 90503 


er Buy 5259 Scotcl Diskettes 
SIEMENS 


FDD 100-8 
8" DISK DRIVE 


10 Drives *225 e 100 Drives '209 


FREE 


PLASTIC LIBRARY CASE 


We Төте purchased the enire cacem inventory of 5% Scolch orn hha farm Окушы Equipmem 
Copri The САФ are all ішуін sided double deny Avaliable in acti, ter avi sixteen ыт Like M 
Ай uals are Capi nd sappari из factory amie buses Because of iha телінетін іу low price we experi а quick zd ама ратта (rom Calilorme Digital, hasa are supplied in polypepylang Нагу storage Canes 

out PIERRE nhan your unis валу SEA-FTDOR 17 ibs. Manual and connecion: supplied tee upon sequal. Attra Take advantage ol Ui one Urie offer аук? кеі up bor ihe winter Prine: Scotch cisions priced halove desir соз! 
gvaligbi: Two drive subaysiom supplnd in moe! enctomene with pean and ten. $7500 CAL-2F 1008 (521 socios for Appl A BM] MMM-SO?MD (um ancior) WAMM—GD74400 (ыам) МММН8074416 2 tba 


` PRINTERS | TERMINALS | <-1 00 


Ganora Әди hee necendy пегасайыд «s the purchase of seven! (housand Samara FOO 100-8 Морру dišk 
Creek These uwis pa elecproniecnity and phymcaly umia to thal of the Shugan ОЗА сита drive Any appiscabon 
ШЫН мш а ал SCA wilk week әліп Cha Sterner FOO 100-8 ситуа 


STATIC MEMORY BOARDS 
Сніптар Пыра мес М ТБ Бе 


[ыйа G^ imu & фан FS фардие 000-04 ма Anm 
hagan (DA мн & мын! рауы CIO GA we Seamer Ra i ЈА were Аы Tih 
Фида MA par Onl only 15. pape OF) AP E Сабы Rae П ЁЛЕ memes й bu жә 
Ditto іі өтін 4 оғым Vb paper (07-4245 "ze T———— hes әде iwara trys АРУ DINE. TH OS пиа = 20 ЗА але reta Ш 
Булса БАТ mdd ру лесі aed Масы tend EPG ЫЛА елміз Cheque 00 deme toest Fen pepe heran beyi AFCA h I board ме 
Геке MANET anth gi agir Pitan d Таг feet Apta Dutugue BÛ Qus iN Баштык мүзьнті API-0610 eus oo ы Мамасы” V Ul f Н 
{FS MENFT 2и g Қара Dange B1 вазни ыты» Serie іруішму АРК (ИА ES WHALE BOARD COMPUTERS Fer) "9 
tory ene а apes T$ page EFFI KD ме Қарға louch lem yone pneemar? Қа dala éniry AFT. TD мм! аай Bahr тін ору ЭШ CICER Creem Conan 718 ҢА ына 
(МУЗА parat 85 gaper papers NEC АЗА 4M vo Wert теуі тегі кре acte. тш Cine Oraka td 4115-08 85 0 ма & M net eet ry P I. 
мк NC AEN anl más pratur Er те Telengen SOC атын 1а QC жо | gom мра йо boas t айбын DYNAMIC MEMORY BOARDS 
bates УЙЛА 18 paoar am бамыз А АБА 1298 erre SH Манан irumi E лосны heye TW IOS же — mie MM Lm di 
texas Partus BIO veru) Ә unn й лит cmt Төлеге) ЖЕЙ д арды cher pHi озып 22 Көсімее 134 MA OS & BIT MICROPROCESSORS "p Leute арша E S 
з аш ize ны 1089-10 дасле рев. glean (004-350 4 650 HaT бйнм Г өс CPU Fi tu тиегі ot font (із біл атым. DAD 
(аныз DEAN hp temer М chaine 15 (0-10 БАТ “т и стал хат | қандайы iy балшы? pia 
Ретин ТРЛР PROSE OP enm Zenith 2.1% құма ITH ZF Маш DEAD Cares (асқын 140 тщр ымы» FP Мір іш? 
Prides EW р 85 ORO ES m Adds Марсни А! басла һау ADO-VP1 an ҚЫСТЫ 50 Spine: SEC- Ai ГАЛ m 
Frew dev f 15° pages РР тврдат ағыт. ADD YP? 0 eligi tool ar 
РтеЯт сла PRD һар «aed piai Ж рте екеу p бт nr d Mmm = 575 00 ым ira ree бұлан Zi TO INTERFACE BOARDS 
Fs Pu 0 0 Қ — iim тата recs 245) wee ood RST vas cad Dee = mae 
y- ee a HAM тти нып WEHR? — et" УК 
1DE prem 60 cutani. өгіресі, юа! S-AR TT FLOPPY DISK CONTROLLERS эйзи t varien | 7 жаға 6 
"à oom 1 COLOR etie рарыл 15 һи = . E шук Goi бма be £a er REC ПА — ODD Gat А Geert reg ace 4 1 pena) patie Юй} 
di$ аты 1 500 = —— F ыпча dips Paga Jani 6 чн СРИ тір БА Singtel кәне Б mR Û jere gu А 
Moreen Tar, ТЕҚ 200 гуз ғы) МАҢ Мб 18m ASK Plus У i = шз Шолан Йсыра Oat Jecory ! м ww STi tee FU ii Ы OW b iid ша ЗАҚ 
WORD PROCESSING PRINTERS / " | ceng PEE EE 
МЕТ) S шл гын: fone veros any МЕС ГУ) 2329 ۴ FE DiS ай firea dii Bey ОЛЕ Chem мықын Fee Zara PRO 
PECITE) same at dnt ph езі нгі, NEC- 7700 22740 " сиф flr ud ШЕКА 7 1 лгі = иф 
тае wom 15 HEL EIQ INE —": iy ца ی‎ ш омог фес, ие 
айр УН 75 гуз уюын DAI, 57) 1 o_o 
паноа sep (НИ EX 2749 Ex > CPM OPERATING SYSTEM SPECIAL FUNCTION ee | 
an эйе ie, irate ra 4% APPLE BRAND PRODUCTS сат стыд? Mm OU NT ter و‎ ۴ "uw E — — amm al - n we 
Вафат HAIE өү wall gra: уым alten ATH RIP 5400 АР ар Appie Prax 4M ВАМ ітт ән сие суб (Ры GE Sal DA. ды ы чә іше - 4 usa ми 
беміе MAYS шеші interlace ATH HTS Ld prin Agit бий vA сате сай мп) жағы. Fi! | үде от Семен ich cle Mie me 
[hats Ө СДИ DO "А 09 ім кә Бен? = СЯП CAMA Dambis LYU Ш зи rhe к BMW ме lz арыз 
kwla 6%) өрлі PO E NG ET. бора hta vetat сатта cad eo Ibid егізі жш кїл Ес 
М; ЕМ aur amet РАТОР Ч 475 НАВО DIK HTROLLE сайтын Sgezhum ҚҚ cole anton ішігі 6 
т" KITEN nibus tcs relie dahon " ыи Ur Hat amr АҒУЫ жолау 4 ‘Parent мз 
KTM G10 Ain 10 Морт GlRum lai seth 1 B5 Ont 04%) oat 
KIN ык Ұс ААШ cord te E E ию 
| RANA SYSTEMS 2” 
айу р ымыы ЫН - . 
cympent - бан мн PLI дүнеге arih сент я 55 
out А pen pantpen’ 20 ا‎ gl» «рый» БЫС-12ЕМ Us de s 
mc BU! pee E а ед, UN ui RAN APLY Apple өші qu ет detini сөліне жб) 
[4 Orten phage сперму Ld [у тін nempe" I 
ET ten e Bei tutum des. "IL MM мэ CALIFORNIA COMPUTER SYSTEMS 
Mateos 17 open barm Bib /аһИа седнах іне? oot. A мға р иисти 
Corat 9 oven Nathe rures Қо; тре 4 реет ты} CONE? Am ла оа msi 2 
съм ——— 05.7) Hapa Pa 2052 еше 65 
ML FPEM dai um iM D» | соны Ux Boreae Бы ndo 
i ғТ Fa B | i zm (с-н Сайтфу іс» Маву то) | 
М у —O— TH GCS. тй Pretty iste йд Tomer $340 | 
чр аца: атай әм Me Агзада Protek М AY E mo 
i ғ Lm Eum i T] «9 0 
TALL IJ xem | MOUNTAIN COMPUTERS, INC. 
A — 140% шн» СМ thyhen Cara (м 
кып En QTh-TCLA Саса гей» 
MTR-STLK бына» LOGG 1980 
Direct С A! i e [een н та 
1 : am vacas 
; : rec onnec | ши Bb быз ч aeos 
IMODEMS "ihe 1-1 Саво Ct br BSA ура ri: 
кшн MICRO SOFT 
Ur SFTCRO bona 2 40 CPU ca маш 
Hay in Мост EAM 100 b- 0 Мый» HAYS КД іні МЕР TERRAM „г Sl RAM cud 155 40 
а анын ҚАБЫН Шы cuwci н. ММ I VISTA 
re BET сози 
Map Coy at Pre & AME НТ СНА әт ама aa اا‎ смй чир 
tem ahem LH civic салаа МОО САТ Me 0 ideal Hor for classroom MES узак. 
Мат ада D Cat была? істік vi Reman МИЛА DEAT EFi шы NTA. Mie $c fk deve Comat E eal monitor r cia . 
Noe dien ЛУ Алса eC TIAA WD IT? FOURTH OIMENSION 
чы Кр матаны mm | pan gre Supe Dime зе Angle add o^ за МиР SIN adhere а MA earn ы Mine ағаны 8 LF sonnel? lieve ін там? appannati 
иеа NO meee кін wine n "n mm bium ш н — (туа mike чуртан Р) LG) lil а леа M RS ымен pulis АЈ alia 
| Маеш RU есі кузы! 1ДЖ лып HEF engins (ES. , t Dega کل‎ (Url lg | 
| ys TAF detest come! ӨШ Daat 14 өшін 05-2? esp | imc [юше set тіле temp, Conte recon жад reel RN ө 10 ane кирү ta 1 Grim (oct «Мон dorm ; 
Masi. | dees) trac! ahh Mrs i cob BOL EL өш | 5e Enpe m ombe дей тым депар аъш МОНИ ЫЫ хам. (лик өт tpe ffa an) Per safety объе іе anceno мий 
ADVANCED BUSINESS TECH manat wrap fur nimm BY) A) жй. САРЫСЫ TE ky 


I Pry тый w npe Аруш 
ALL тер телара өзіні! hy блі Готе Пі bu pronmiunm цене, : TOLL FREE ORDER LINE T 
Shipping: First dive pounils $53.02, Fach adaitiosal $.50. (800 421-5041 
Farrign vedere: I0, аррар. Ежсрав witt іг refunded, ' y 


Слона residents ard 87% saleu tax, СОНТА disceuragrri, TECHNICAL & CALIFORNIA 


Open àcciintu тосту ta state виррегігті educational tnatitutiank 


^m s ompanies with n "strong (un b Mradstrevt, | (2 1 36 7 9-9001 
Warrhter: РЗА laatewoad Юу,  Vinitore hy 4ppuintmmrL, а " 1 


“ 


ADVANCED 
RODUCTS 


16K Apple" В 


amcard 


LIST 195 
ACP 


" °6 


e Full 1 year warranty 
а Top сиву — gold fingers 
ә Expand Apple |! 48K jo БӘК 
s Compatible with 2-80 Sattcard” 
s Allows system to run wilh CP/M”, PASCAL, 
0053.3, COBAL Visicalc, etc. 
e Supplied with extra 18K RAM & has (2) LED's 


$100 {200п5) 


Uses 2716's 3340990? 


or 5118s 
Assembled & Тен! $389.00 


MOSTEK nats 
| 29¢.. 


200 CUO pieces т 
slogan — preted io тегі 
біте дь MN 4027 except fmi 
Рага. MA ADI 3Ka1 НАА 


PMI “Super Beta" 


Зек Stake RAM {7714} 
EPROM |27130) 


LOW POWER 

АСР Елинкік with cornacior 1895 
ыш Mates Bend her 3295 AMPLIFIER 
9 бін Motho: Boord [ 28.95 INTERNALLY 
BEIA ne en pp COMPENSATED 
4 pe Sap le T ud HE PrN OP12GJ 
Anos Sumang Gand 24 85 ы Мова? = $. mV 

BE 33 — in pet 

ACP Салт f 

UV E PROM $1.95 ішиалыйу ипие 


ERASER 


Model 4K STATIC RAM 
د‎ к ELL-OFF 
$79.95 
Holds 4 EPROM s 1 10/$9.90 
Model 3-527 “ 6325 00 нанай ыйы ара зы 


бал Шешуни] Ума: р 
M ka Z-BO Сан] kystuma The 
a и hai-hpac AX» RAM 42165 

Сейе CIN Zi BT 60-4 eee rua panty ient 


Zilog 


16K Memory 


Expansion Kits 
for Apple/TRS-80 


rra ا‎ 28 CPU 
op Й $1 2.95 то 
CALL FOR VOLUME PRICING 
BASIC $49 95 
"D" SUB CONNECTORS espe “ш 


QuaskslalicRAM 29,95 


Stepper Motor 
USED IN 
кен DATA 
PRODUCTS 
PRINTER 


$19.95 aa. 
CONNECTORS 


< 


4 B/W ч} 
108? Chart 3 or 4 

PN 3o зл 55 ; - n 
DB255 Fine 37A 
1200 BAUD MODEM IC |+ 125 
Features: Epl sili Hond, Suv 7-50 
ei2D008avd | |тнызут им 295 
" ead Pin жағал 5/1, MOT 4% 
+53019 Ост f ауа бу Comeci WW ЗА 
злою... ... 5129.00 | s10 5100 Commi #1 а 


PARALLEL ALPHA NUMERIC 
PRINTER 


1B Codume Primer pets 16 numeral Colne meus D 
Columns which fave rath, dipha aed chart ecl пыл, 
Each wheel his 12 posites wilh posilhian HZ Blank. 
Position } | оп тиген! columnis have Ситта! gin ofr 4 ИИБ 2./5 
wide аспек machine lage nd a dina cotor ink ribbon input daa раға іе) 
with tour bit BCD comparator circus (споту kc релй еы). Prin біш Зена 
per second Operating volane 22-РНҰПС with typical суси {ini of 


Safes. Se BEW а iw Ha S% Dp Мән $17.50 ea. 3/545 


800-854-8230 


EAR 


LM 4 bal Е 80 Те 74181 5 a 
Гама E шатаас 49 [ 4) 22 7478 04 "uae В 
ныс. ЕЕ МС \28АМ gn nos Pa тата 460 тааз ЫР 
LM DBAH 295 ми: айан üt 7303 22 TAA ap қы мш 
LH F^ түл m [тым p Tago g5 mar r 
' LMOCICN 35 LiT ASIN 156 | 7428. 2 7-460) 55 таб 1 
MICROPROCES LH т ЭА LM + RAEN SR Pra ж n 6r IIT TREE | 
Jedi saad МАЗЫН 1 HB (38559) Ез Tear 35 тайа 5% ркі 165 
Рахо бй ss | AODH ате LIA LEAI 310 тасв 2а тарз 7% 74177 475 
zm ода ЖА inh Au Г LACH n CO TN 175 [749 2 ET #3 ата пл 
IN» 06 uba чаа OIN ыш) Lee с мэ! Bo на 22 74D) 57 74174 88 
1-6 (êa 1090 пәс на Аға «NE | LMODOK 1.49 LMZJOIN psa { 741 20 7484 A^ MNA 04 
әс 166 TAA nibs aram — 96 [Ж сур, 125 Medi fh 295 Mate 20 rasg 45 шт т 
we эз чйр МЫ «ша mo {МЕСИН яз CAST 219 [и ы мы э 74177 Ж 
rg 42 -— 2%. ылы озгур. i 75 CAH 189 | 24)4 59 749% BS Jag 124 
ыд LITT 170 CAKE 17 449 | n 29 7406 БЭ таш 16 
u #0 cuo LMOTBCN 1 48 LA HIT Pog | ra? 39 тї? 7! мін (76 
"ӨР" eee Eum E 2 gee ша, 
. 135 CASCO І газ р 
811672016 57 05 FAT EO 5230 X125 ЫЗА" 15 CADERAUS 129 нә 29 740009 TAINS 32325 
MATAK ао 301 500 блв 149] LAEOH-XX* 125 1МЭОАЗН (ag [7423 9 тат i 08 $08 
4162 1489 44 әй 0508 350] LIEN 4988 САЗО5ӘМ 318 | ?42h. 29 тәл 9 MIM 1790 
41167 ы эп gg база вт імам 95 CA3ODUH 0 t8 ма ж и осы Faia +15 
210! зе ғы ЫЧ 650! 3178 | OGTR 595 CARIN 406 |а? 5 тангу So Tam? or | 
PIF 79 шт аш 6004 399 | Lyc 6 15 LASH) Ж”. ға 45 ки; — 233 її ій 
241022 іле жыл 390 «5 790 | Lux39N бй, CLA DÉDIT 129 тю n Tsim аз Хай а 
A LDZ- үт айбы) 4040 шоп” LAM | 75 LAKE IN 1 - [* وم‎ T4128] 5 pe Жб 
2111 346 жыр + 00 895] мыту 125 CAOGIN 1 60 її $5 T4132 — £5 rere 
2114 8 жалы AIS BDI | line 125 Casa 18$ | HR ә там 7 T4108. м 
wile 190 4715 144 93205 5991 мын 195 САН BO {тий 9 тию e нн? бб 
Lada 1% TASTY 200 740 — 18 73141 та ТА | 
LASIK ТТІ C ахун рау | اموت‎ 70 тала) 2 BA ына іш 
ьмоасм еңі TAWOYK Leg | MZ 57 рађа3 205 тагу! (19 
Lh SHON | 42 CA3 MOT ж هة‎ S gs Таза т tars Б 
магн 1 5r. CA31401 119 ма 9% Таза8 6:2 74273 406 
LMCI?EM іт Сазан 240 | «s РО ым? 1% TAFT 1a | 
LEITH @ #5 А ЗТ 18 чне 78 744 20 то м 
t 2b CASI Ee 106 | ^) ы 74130 109 талау 140 
(ан 170 САЛА WA 58 тыа 7U TAS? 67 тауға QD 
ў LOGIT 196 MAC A2 AN ! 48 7440 79 tata? Р? 14285 390 
8:319 878 5920 ач) 552 his ү 125 MAGN IW | 5t юю T4053 б Fagen (2% 
Е214 495 6821 865) БАД 495 | LACMTN E 5515248 148 TAM) 15 74154 119 ?4908 — B5 
pé 275 GRINS Шаш 17 54 1.86 самых 13 мы 18 TAS ги PAG t 
Bema 205  68)41585 бебі 1995 | NEBIT 275 LAZIOON ba | 74 25 мы Fh жиа 0А 
aes 205 68452205 ЫР йр NESS Mn мәал ЕГ ма 729 7415? е Te? м 
Be:6 3585 БЫР APG "us MEE SGH B5 LAST ЕЗ та 29 Fats i ES Миз шм 
йо 540 (Юл 525  IBCCTC RAD NEST veh су, ылын 375 мә 29 a59 245 T4300 іл 
А250 149% HY 525 HATT PSO] МЕНЕНН 175 Lh 3315N 195 | 7471 м 74160 а тал 190 
Best £ БЫЮО 109568 ДЫДА 1895 NESBOÓHUN | 75 LM FO 10N A FB ұнда м тілу 180 
Е2Е11395 BIOS ZAMA 778965 AETV AH 1 5x3 пса) ФЕВ 
HSS 45D 68575 591 FORO Тара MESSI 27% CATE 1.10 
қау HI 58807 2450 A-O 2195 ытан т Bb НСТ; 87 
ҮТ 29 RCA194TK 495 % 
оян гь 419576 5 
E HE E Ek AS E s nee ig 
1.95 ULNIS E 231 $91! 
мән "o uen coe | WM 5 | зытызм y) ÎJA ж 745124 115 такал (40 
3742518. 5А y 5” LM7 A ih Shi 54:5 1 iN 35 74906 28 74.5125 BH ТАЯ (40 
окей TS ға маты мы) АЫ7ЗЫН 115 SNZ5452N a |1456 æ та SO FASA dà 
тми ач зу 1703 MMAR’ Пл MTC x3 GNI S453 aD ты 9098 35 Wasi та ғына ой 
278A SV ажуа 330 LMPSLCH-M 10 S47 5454 N em тал 28 749130 ш тауа 295 
LMTATH/H 75 INISAN Eg Так Ww Tam m уо ба 
HI-TECH LAMIZ AHY 29 SNIP m mA? л талы е 7TASI Jap 
UTEM 100 urea — m | rabia m татав 139 TAXES Vb 
131 1 20) 5ңтадан 00 148 1 45273 ! 
n эи M жәй oux 195 Тарас ago | 14955 її тасуы 70 FASS аж 
тіз іні ame daan ADM Times dA] С 0 185 АСР дә $ та590 Ж 745 7a 45279 50 
сілесі арм CD гы | 08 1 75 ім AI ғысы 170 FHS! 90 
лыла зет 114. MM GY " =н TAER 33 тызға іш 7а5ма 99 
MOMENT дра Сөз 1142 КЕҢЕ Fretum брыва $ 74500 "428 X1 тазе FMS па 
«Лине FF en 5 а ТАОЦИ РР уа тараз жы табуда eee X аа L NE L5 110 
ou Dé we. па (MANI PI peel 2 афа  T45244 92900 | Та52А 31 TALS 76 ТАСЫР (10 
тойы UE ав ЫШ бө нта 53 тасы іл | ASW Ж 74612145 FASS 175 
тен ами me ығ Былым b | 76902 4 748136 шн тал ім |7452 э: 7441 115 746247 185 
икалық от СЫ ne | 70804 52 ыза тав 74557 (zu | 74533 М TSR 105 FLSA 49 
ҮЭ De C ым мој те м таны (UE таста 129 | 74517 а ASI 105 745252 110 
(bd! Duu epee Нөл МЕН ye, | 74508 8 745136 Ia таш 75 | Pee cmo 745154 108 FASS 110 
HD Core ры» LY Hm ue, | зе а 745130 128 745280 274 | ASM ж MSS MB ALSO 149 
аргын бы мён оф 1 24910 с 74310 та FASE 290 |7452 N гази 248 сизу ӨЗ 
XN +0 be Dat пы іт фе аі с FaSiSl] ім (ра 255 [| ASAT r$ абл 015 FAG 68 
паза de ай aw | 455 42 245151 129 TART dig | ASD 95 тизиш IE 745Ұ7 46 
кшмш мы MM а | 24822 47 Am ій 798387 278 | ?АЯМ 29 Таза B PLSI 108 
(аба ie IDA an | аса 42 ?4з 279 тыр габ 124855 29 тізім BB THES т 
prices 3. an an | 74539 а ным 8 мы 789 |74571 45 745175 BB 74576 HB 
MEN іні n fv «a | 74538 110 PAIS 140  7AB4TI 705 |74574 а? SI 220 748377 10% 
TAD #98 FAIRS та мыта 00% | 74575 58 Ta S100 1165 THEME 16A 
SOCKETS ман 42 тазы LOG OPA 955 | A576 45 тат: 115 7439868 E 
TAA ді TAG! іт 745570 575 | тани АЗ ТАЗ? 98 4530 106 
745585 ід {лз ті ORR) 5758 | ?АЗЯЛА 70 7415101 Ой MSM 156 
таға Өй 745240 FFG 7495577 898 | ?А585 119 PALI 115 T4535 170 
LOW PROFILE [тайн y? ваи х жылан |74560 as 74595 55 TALS 206 
SOCKETS (ТІМ) маз: 79 ным 209 тахыр 7290 | 74840 57 тілің AB та ым 2 
ына яз тела Е.Д Да 2x 
за = on 10-100 DUE HEP TEE T 
8 pw LF 18 15 14 m" ТАБА ӘБ таза 1% 10% 
14 tn LP 20 "n 1g pe MESE ТАЛАШ 45 талым 1 ва ШЕ 
е ТАЗЫ Ав таба t1 د‎ 108 
?R S132 «3 


HOOD 5 35 ТТІ 3195 жуы EE 
ахи 34 җый 129 з 20 
4е 235 Aga 124 жұм 298 
4005 106 лола a5 «ка 2% 
«yr 1% мыз ша ADU 2525 
жа 1 39 абай 24 14408 12 8 
40008 аһ man 17S аай 1254 
aid 46 ay 125 Laid I2 B5 
4011 35 4048 #5 14412 1298 
Û pin Ww 5h bi ag 40415 25 5 48 1445 БОБ 
10 p WW Тү ВА 63 32A 403 — AB 4050 4% 143109 495 
14 pin ww 75 n bt 44 i28 4081 110 ax — 38 
18 pm ҮР D FF ғ” #015 116 4052 110 AH 155 
18 pin WW 56 т) М 24.67 m 6160 deen Тана 38 4058 #10 4671 #5 
ELI 3 1” S WH regia s? or 4017 pr- 4055 305 4805 а 
pn 1 МАБ PES HON 
В от Ww 1% 1 44 SPECIAL PURCHASE “9 45 му 825 аз? 9% 
2B pn WA 100 1) ж 4030 110 on +5 эл o ‘LB 
ра WAV 220 200 ны 4021 119 AOE Т ала 178 
22 114 я #5 3511 1" 
ада 28 4070 4 абы) IIA 
SUPER IC CLOSEOUT SP AC 73 on x ж» 2 
Orne 231 90 TNA Pt 31 00) ae CPU 285 425 
7256 ИГҮ 395 21 ЙАМ 75 m ъъ o = Ze 1 2 
TASH? 2149 FASS? 135 4080 RAM а Wore 788 Ж 129 AQM 12% "TT 
IRAN 245 лысы 405 озым 945 сым? 1 Û oe 215 шш) 35 "50 
тығын ibd eM L1. | ғарма 2/1 00 1.01 ПАМ 3.50 за 32/4 же; 25 $ 25 
ысыз —— X99 Eno CRU E05 His ЖЕ», ии А 3i 405 95% ES DS 
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TOLL FREE 


Mall Order P.O. Box 17320 irvine, СА 92712 


Retell: 13108 E. Edinger, Santa Апа CA 02705 nn 
|714) 555-811 


S47 W. Trimble, Тап Jona, СА 95131 


ӨЛІ Mi, | oe ET i Ња oM zo 
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нерін уз аран 
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179 Fe ce ida ok Fa) h om) DL 
Pin o8 pales langa ors! flam mu lem 
ашыт Та ыз ан See eet. ый нш Т) 
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SYSTEMS 


Apple 11 


Ls ACP 
Compatitie Apra іі Pha АЛЕ 01550 00 " 004.00 
Appia |) Plus we тайга 9108.06 
^ Disk Drive Аран 1) Sarthe! THER үа PLA 
{ 280 Card Манол BO Two 7775.00 
Vista al Total compatibleto Apple Oriva&. | apse in метак 745500 2805.00 
(x SP To . Ан Ul wg ы. 4705.00 3495 UO 


Pare Hard Drak Dre a4gg 00 20695.00 
Vitia Ара ol Tennctyd 198 00 169.00 
“Apple Producta Arvalloble |ln-siore Ол" 


ony 299? 


Controller .....-...$89.00 


Vision 80 


7$ as reviewed in 
Мау BYTE ра. 288 


ият 


a This ia Ine widely discussed Just plug in and run. Appin Di U wGen 884500 $529.00 
—_ Сака: BO colmacardior ine sie - Css Е ш/п num Кт. 
Appie B. The ¥en BO Мира Ih mors Apple tex! gcregsm commas П - ем m uum Р 2400 31.95 


any ойын боро Н supporis PASCAL, Microsofts 280 Sottcard ond сал Do 
used gk an inteliiger Матта! 

List Price... 6305.00 Special Low Prica.,..8269.00 
Thy Vinion 50 can algo bo med in eoniunatian wiih Ihe Vision 40 (allows 
onhtianced characii sels} and tha Vision 20 for lower cata 


1ЕЕЕ-4&8 э=һаласо 460 00 375 00 
Eater Waa = iw — 22500 389 CO 
Sum scia) Cw 195 00 174.95 
Langue Cerd 195 00 109.95 
Gracie Tooni var 79500 BBS pu 
“Аужйаріп {кепт Орбу" 


MORE HARDWARE 
MICROBOFT 257 АСР 


Comper 
k Commenta "ҮСР/М 2.2 M GAIIC. Мар Worm 
Mind, Selec Woni rocimmo, агай Teach 


ACP Priee.... vee eae » Only $1 785 


ZA Sotcart 67400 3258.00 
ms Soi NR ШІ T Шы, Чи — 
u NBEATABLE rm Add В” Disk Drives | т" » ow 
e MEMORY ADD-ON PRICES! —— To Your Apple 11 un S nia aod 
VISTA 576 andable In БАҚ Increments АЮ) Barai Paria 18400 184,00 | 
. a) محا نا‎ ei ıı u Ry Т Up To 2.4 Megabyte! KEYBOARD COMPANY 
Р “БТҚ populuted oriy 1 599 Now "TRIMLINE V1 400" with aliq ич bod b 
в w/576K populated ne (00/1799 | opc Tandon Thinline DS CO Drives. Applewiwndconbnes RADE 25,05 
VISTA/GUPERCALC/SUPE RCACH E^ BOO wah 18K 9108050 4459.65 | Tandon Duel DB DO... , 81B95,00 | PROMETHEUS — а. 126.00 
е 192K with IAM SUPERCALC e 799 | 0a van ак (эмма 78935 | Cume Duan DS ÛD ... „з. 1898.00 de E MM зрео 
MICROSOFT RAMCARO 800 wih IZK + 1205 Vand, Sargent Dual 801 А > ıı 1495.00 " косе Окуга eon 8200 
MIT AVE ғып k р 
н se RAMORNE Н ы . 1 аза @opric pple computer Vision BD T Co — e500 25900 
AST MEMORY CARD к; اسای‎ кендік дик Mer" NE E 
e ANDAB t Aun PAC Mani Vision 20 Lo case 295 35. 
a 250% w/PARITY bod ; ЕРІ Mole 165 PAM wooo 7500 ON DISK FOR APPLE ABDO OS, 00 mds ami 
AST “COMBO CARD" Мн 1 | 40% FROM Dertiogmen Be 52800 360,00 
© MEMORY ASYNCH COMM PARALLEL утва TA SAVE UP TO OFF 9875 EN ^os VO 19500 180.60 
e Б4К 5F 232 525 4D Cam Typacaliead 
à 258K SP : - — Anas 24,00 
ә INTERFACE CARDS VideGterm BQag4 Сағы 254500 279.00 
Каүрюені! Eninacet It чп 00 
"т pip beta a 4 тер tme Жы 30.00 
e BABY BLUE 2EÓCARD 00-02 PRACTICAL PERIPHERALS | е = 
e PROTOTYPE CARD ,, ӨК 18K Метт S000 220.00 
i "12, Микстин -— oO 255.00 
ә B pelle сата re T ner à مت‎ Option 8300 89,00 
e DISK DR ADD- ompstible VOTRAX 
е EPSON AOD-ON PRINTER nec, MEIN т or 5920 
e SUPR'MOD V RF MODULATOR Могае. : 235 | yeceRorounrnveTea 7900) 97500 
• EPSON ТО IBM CABLE ср оаа | Emaar 70000 1995.00 
44-444. 10 Mb Hard Du 835000 4358.00 
EPSON OLYMPIA очи T i nee tan омы nwa она SAMADO 6840.00 
“ ETET TE] H 
Buper 80. arser 18: (tieres 6 Tha ile 128.00 135,00 
Брин IE із: чине фр SATURN 
DA Maste/ (ew). ,. 32K RAM Card 230.00 189,00 
ду дақ ҺАМ Card 42500 3865.00 
СЕ Јави PAM Саа йшй 503.00 
| MOVATION 
s yo | $429.00 ED мМ” 
+l san 50 AcGouing Pha ++ TETTE IL Mayes Chronograph 24400 228,00 
лоси VO газе 54.25 س سس‎ Ж nen че = = Е 
— "o Vae EI wt APPLE System Saver FAN MOUNTAIN COMPUTER "ды 
биді) 26 B cathe , Quaity балу Мм Typewntar in- CPS мшу нот а 
napi Tas 09 00 сеш Сге М Май, МЕС, TREBO anc TT | " 
Petar Fat [= 1994 | А5232 Sena Lm c —M à Fan $ 79% 0 0 HEWLE RAM Pis 18800 — 38.00 


UST АСР 
ЕНИХИОСсто Pr SEO Bed 


hore Fal [FON Еле. C K А Н. Г) | SS an —— 


CANN Tha Clock, 24000 242,00 
%» ҰО A/D phus Гуд 32000 288.00 
Supertgiker 19900 P 
ЕСС CLASS 2 APPROVED intr! X- 30 Cbalioler 20000 175.00 
MODEL UAT АСР ROM Fs 163.60 123.00 
Кел! Fam ROMI 5A QU 44 DD 
Сору ROM 5550 44.00 
ROM Writer 17400 188.00 
MAR BNTEAPRIBER 


Sugrtarm 50024 Cao —39500 F18, 
Зареган Amp 


BTARWRITER F-10 и" м — “алай 

в ed ad usn ҒЫЗ 12 Groen a 15% ы — iO ше MOH. , Бартан i " en ined 

120 CPS Cist Malte Marsta Spp е B2808A 176K Mosel = Ж. ы Fan 55.00 43.00 
шш” patch жасан POEN cont > В?ӘООА М iin BAK . 

тойуна нос minsin US! Computer Products ids em Laus . AE Û Ue Саар card ЖжАҒ 218.00 


Zymatarin ns 24 Cad 349 00 275.00 
The Senargaor Package "ОО 548.00 
SANYO 


16K RAM CARD 
EQUIVALENT | ІШ; HEWLETT © 

MOUEL LIST АСР ZB PACKARD | Apple 11 16K 
ні Б" Green Siig kist CALCULATORS 

Pilate" Dranga 249 189 НРА1С Prog Snienlr .. .. „8980 Compatible with 


780 Softcard™ .., PASCAL ЄР/М" 
Fud 1 year Warranty Тор Quality by COEK 


$i 96995 
PRICE 
Also irom COEX NEW EPSON 
Parallel Inlarfacs for Apple 
: With cable. . $54.95 
TOU FREE Mail Oriar: P.D. Box 17229 Irvin, СА 2713 GITE UTI 
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7470 Low Coat Potter... 1284 


Dahk GAG 
$2095 
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9444 ә VAD inact e Peoponened ince 
mug білмеу (abe қасынан NEÜ ПИР 
таған я chet tagt 4 ылаң біл» 


«мақамы рау ACP 800-854-8230 Reti 12108 E. Edinger, Sante Ans СА 62705 йрн n b 
GE hom Тоқ мсо 1508 100€ m DS ENS = IT л LAT 
pras 182 (oci IN 1875 | MEC S023 .. 145795 ACP 654R 542 М. Trimble, San Јове, СА 05121 фы. Шш 
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COMPLETE N9mpuPro systems 


FREE SUPERCALC-86! FREE dBASE ІШ 
AND A VISUAL 50 TERMINAL FOR ONLY $1.00 
WHY SETTLE FOR LESS?! 


PERFORMANCE, QUALITY, RELIABILITY 
HIGH PERFORMANCE SYSTEMS DESIGNED TO EXPAND WITH YOUR NEEDS 


All CampuPro systems һауе been designed wilh your fulure in mind Each system is expandable so you can upgrade your 
System as your needs continue lo grow Hard disk storage i5 also available with Ihe new DISK 2 DMA Winchester disk 
controller. Unlike many "personal" compulers, your CompuPro system will nol become obsotele when ilis lime to expand 
Tha modular design of the IEEE 696/5: 100 bus allows you to plug in addtbonal boards when they are needed CompuPro 
System components feature the latest state-of-the-art technology 16 prevent obsolescence 

Each CompuPro system component is fully assembled and tested undar rigorous burn-in conditions at the factory and 
Ihen shipped lo Priority 1 Electronics, your authorized CompuPre Systems Center, for linal integration and configuration 
CompuPro sysiems carry Ihe best warranty in the business’ on full year. The Qume drives have a full six month warranly 
lhe best deve warranly anywhere. The components are integrated inla a completa system by a faclory Lraied Priority 1 
Electronics technician. The systems ace then parhally disassembled for shipping After а «hart time lor unpacking and 
check-out, your CompuPro system will be ready to load and go! 


SYSTEM BASICS 

MI systems include а CPU 8085/88 Dual Processor or CPU 18085 runs at 6MHz, the 8088 runs at ВМН2) Disk 1 fighIning 
fast ОМА floppy disk controler, CP/M* 2.2 and CP/M 86™ operating systems, Sorcim's SuperCalc-B6 ^ alectrome speead 
sheel program, Iwo double-sided, double-density Quine ОТ-В disk drives т an attractive desk top enclosure: rugged Desk 
Enclosure 2 with 20 slol actively termmated motherboard, fan, ай and line filters and constant voltage power Supply for 
years of rekable operation, internal VO cables and floppy disk data cable; complete documentation for each system 
componen! with а System integration guide. In addition to the above hardware and software, each configuraluon adds а 
unique combinalion ol RAM, 1/0, and other special purpose boards. 


System 816/A — Entry Level Single-User System 

System 816/A is an excellent choice for an елігу level, single user system that's designed with future expansion in mind 
816/A includes Intarlacer 4 (three senal 1/0 ports, parallel port, and Centronics/Epson-siyle port), two RAM 1 75 for 128K of 
(ast, slate memory, and System Support 1 (clock/calendar. RAM/ROM/malch processor options, RS-232C serial port, 
interrupt controllers, interval timers, and more), and Ashlon-Tale's dBase Шип“, an upgradeable subset of ther popular 
d8ase I! data base management software. This combination of components means superb computing today with an option 
for future expansion — ali the way up to à multi-user system. System 616/A 5 priced at $5495.00, a savings ol over 
$1000.00 compared Io all components purchase separately 


BAGETSYSSIGADA Single User System Desk Тар, Assamhied & Tasted $5495.00 
BKGBTSTSBIBADC Single User System Desk Top, 200 hr. Burn-in $609. 00 
BKYSL508W Visual 50 Black & White with Purchase of above System $1.00 


System 816/B — M-Drive Single user System 
Sysiem 816/B is an ultra-high performance single user system which includes Intertacer 3-5 (live senal ports), 256K of 
asl, static ВАМ, System Support 1, and Ashton-Tate's complete dBase |І" data base management software. Plus, System 
816/B's implementation of CP/M” includes M-Orive software, which tums (he system RAM into a pseudo-disk drive for 
exceptionally fast computing This system sells for only $6995 00, a savings al over $1800 00 compared lo all componenis 


purchased separalely. 

BXGBTSTS818BDÀ M-Driye System Desk Top, Assembled 8 Tested 50995.00 
SKGETSYSE 16800 M-Drive Systam Dask Top, 200 hr. Burn-in $1195.00 
BKVSLSOBW Visual 50 Black & White with Purchase of above System $1 .00 


System 816/C — Entry Level Multi-User System 

System 815/0 ts the only high performance multi-user system which allows both B and 16 bit programs to run simultan- 
pously, it also makes for an unparalleled single user system It includes Interfacer 3-8 (екін serial ports), 364K of last 
Static RAM, System Supari 1, dBase |)". SuperCale-46™, M-Dnve software, and CompuPros МР/М 8167 multi-user 
operating system that allows you to run both 8 and 16 bit software símullaneously System 816/C Биро up lo three 
users Simply by adding appropnate terminals: for more users, just add more CompuPro RAM and terminals The system is 
priced at $8995 00, a savings of over $2300.00 compared to all components purchased separately 

BKGBTSTS816CDAÀ Multi-User System Desk Top, Assembled & Tested $8985.00 
ВК6ВТ575016006 Ми User System Desk Тор 200 hr. Burn-in $10,045.00 


ВЕРШВТІУ0252Р% Tele Video 925 with 2nd page of memory- with purchase ol above system $1.00 
Linit 1 terminal a! £1 00 per system. Purchase of 8' R5232 Cabia, Part Number CNÜRSZIJEBF af £19 55. à required for 
aysiam/iurminal iniegralfon. 

Rack mount and CSC systems ard alsa avalatiw. please call or wots for datas, All CompuPro systems are зімдрені via 
motor or air lraighi collect passe specily гі Ити o! order, All boards are shipped іп siandard ceonigurations. 


"CP/M, СРАМ 86. and MP/M aie Iradaitig!AS of Олим Research MP/M НІП ің used undue boetew from хра! Research 
SuparCatr-865 is p lrademarh of SORCIM dBase i! and дбае Junio ero iradumaras of Ашен Tale 


SHUGART! 


8" Ucubie sated. doubíe-degsi y. мале wih QUML 4 ve ei 
татып Sh, Weight t6 foe $456.00 
БИТЕН Manual 


2 or More $435.00 sach 


«С. 8018 


бітуі. sided, double density - most popular B" drre 
ШШШ — 5394 QO aa orZ oF more (T8 ibs) tnc 5388.00 
СИЛА Manual foe 001R drives ни 


ТЕР MR INSTRUMENTATION, tC. 


OUR BEST! 


UNIVERSAL DISE ENCLOSURES 


9 Ассерік алу combmalan of 8. diwes (OUME/Shugan 
ЕСІН type of Yr size Tandon Түрді а Also accepts hard 
eke € Posive pressure 9 Optional Duk envieonment 
mumio shows supply valage and патта! сабти ramp: 
өніше а Internal power and data cables proved 


МИТЕИЕМ ORNE CARNET complete «ntm power suppoy tan ond PON. and 
АЙ айта) cables for attachment ol wg B. Boppy rives 


ЕН — Dual Devi Cabinet Ver Di) 5405600 1458.08 
ЕКІІШПЕ(А Wilh pachase пі han B^ Паһ Пу $399.00 
ӘНІНЕН wy Envios Monte siae] 5584 05 рым 
EN(HUUEOSAEB. WIN purchase of bwó G Desh Drives -00 
BXLHUUSQDAANE Пил! Dive снаи wih Aug- $71300 ным 
питан power нуру тола tc сазе 5Y 
Say bom & amps te 9 тез ty use verb ім 
tad dedu dí d Tandon doa Alto mache 
Пећ Ендт Moor Hò 654 
БІНШЕЕ ІЗ Rack Мәні hd UDEQOR E 


THIN THREE ВИНЕ CABIRET спрей with power сирру and d^ атты! 
гәйіне ke artactmen of ttre (wn B" Nopey deris (tanadon types Dae АС 
Mower CoCmeri m. abu рдн) lor uie witty ІШІ sine drive 

НЕТ Tirbe Oren Cabal (Bh Wi 35 ths) $49500. ЫИ 
ERtHNDETITEB wilh Ereonmental Mera ані S584 95 £535. 9 


VISUAL 50 


(Sew pago 281 іг? mare information: 

в Low ре aelached 
heyooard features aculptvred 
keys wih malty twah 

- Screen {HEE ard Sewers 

в 30: 24 бынау enh F4 тана 
ше 

® 7359 00 mta wih lub кендір 

ә 85212 jugi eiie гаша 
RS-2J2 pon 

e 128 бус ASCU un ang 31 


Charatier ig Duneng vel 
INTRODUCTORY OFTER!! 
BJVZLSSEM Hon glare Blaca & While 5550 $880.00 
LII HIT, P31 green урізу 575000 8885.00 


iShipping әлі 27 105) 


t 


(Haye 


SMARTMODEM 


@ Auto Анан Aulo Шы! ЧА as на” Hata Lap Barê rua арыну АЛП 
«Қүн миниш» dala аный ah Ри B hala te 1072 dnobus ode сүйкө 
Hb party а D 10012700 bon а 2852326 ийеіке € ЙЫ Мутали» m 
Ы НИП JRI mirl орып в JU СМ |е тылған ife @ Sarr 
1% *55 2%6 

BADCHSZOUP Smainodem 158 Wi 6 бк) $279 00 
ИЙСЖНИР Sawm 1200 baud |Р hsi S uti 
BEDCHOJUÓP — Griptape Lh Wi 1061 $/49 00 
BROCHONIDOP Мена 100 480. Vel 4 101 $399 INI 
BROCRISUID ШУЫ И" {типны Мари ін abe 
ШШДЕ Мештфе)?) T3 


$225.00 
$989.08 
$205.00 
nro 
IN: 


№ Е B 


SGL WABER 
LINE MONITOR POWER 


_ CONDITIONERS 


Before you plug in your computer, you'd better 
consider how you are going to insure or pro- 
fact your investment from unwanted electrical 
pollution, 

DATAGARD ferlormanra Speeliications 


ПӨЗІЕР, 653157 
and DEJISA | DRITSP and 101155 


Манатау xps queuy [50 joulns ong ime 25 [50 үле one ine. 25 
distipatam mhias tepida usage |үшісз tepeated usage 
M тиын set} restating 


Маан» SFHNE ГІ age! 


| Camter serm упш 
Sal kulen) | 

сл н takit | 

Manin ли! m hE euren 

ITE FERE I 

қатан hihe guit 


Nb gute inan 203! 


ыт uritur Ш ача: Бае 
иш ы a іб -— 


Канти Hû êx lıap 
fiip fen 
oo ee ү гр 
Mle ual 


1кн,/ bo IH} МНА 
AU to 38 4B 
alia ale 


Таи HSE and 

ики! 

Leah age be grand ай Шабу in шой bead 
os no! once 10 

pni Сна рр ас 


Мгн ine phper Ire 


Leer umyt 


06115 SERIES 
SINGLE STAGE SPIKE PROTECTION 
MOOR —  OESCAIFTION WI. UST 14 10M 


BK MORES TIS! Wal uni (fug in 2 849595 $39.08 $24.95 
BRWDIGEI ISS ortlot xirp ЫТ 3 56195. HESS $42.00 


06315 
2 STAGE SPIKE FILTER АМО FOUR STAGE NOISE FILTER 


BEXWERDESISE й wm) ph n 23515195 5119.05 5 28.85 
GK МЕҢПЕЗІ55 8 nml snp w5w&rt 35319395 ЗІНЕ 3119,85 
RAKE WANOGIISA A mel dh ЕРДІ? ЯЗ $149.99. 8119.45 


Q SANYO 


РСС CLASS 2 
APPROVED 
DATA DISPLAY 
MONITORS 
SPECIFICATIONS. p 
Шетін Soren 32" diagonal. 75 square inches 
DM2112 P3! phosphor 
Scanning Syren 525 hoes. 60 lieidstsecond ovelscan 
Horizontal Naxos 600 мез center 
Нуи! іңші 10 voll р-р composite vien, 75 опе 
BKSYODM2112 
List Price. $160 00 SALE: $119.00 


OTHER SANTO MONITORS ON SALE TOON! 


Part Мк Dyncriptien Ши Prica МШ 
ртт 4 AAW ?4 йын: 151 519000 £144.00 
BRMOONSIESEE 9 Green P31 10MH: {15 iss 520000 6188.00 
METODNESIZCI 12°Б РА 18Мн |2415)! 525000 8106.00 
КІНШЕНІРСІ 12 бла P31 МН (24 msi 326000 100.00 
ИИС! 1 13 Cos 1E в BA 135 bE) 47000 657500 
BEKETSONAL13* +3 AGH Соки {25 к 599500 6195.00 


"Ав used wih ІНМЕЕ 


V-100 VISTA DISK CADINET 
e Desi of rack mountaive @ Internal power and 
gala rates e Тилак Gul тай for easy sence 
Md татмапалсғ 

ӨКШЕНІ Пе Deve Cabinet $449.00 
ізі Роде $495 00 (Sh WI 43 tbs) 


ШЕТІНЕ Wiourchase of two. $399.00 


oa Ом ORITY[ ONE 


ORDER TOLL FREE (80 


= 


landon 
8-INCH THIN LINE 


Exactly onu-hüi!4he Менн of any olhar model 

Proprietary, high-resolution, raad-write heads palenied 
by Tandan 

DC. only openttían - по AC tegira 

industry standard юіегіаси. 


Three miltisecontd (ráckh-ic-frach accwes (ine {9 iba) 
БАТИСТ Single Sided HON To! mot $370.00 
CATHOTEBES — Double Sided 3485.00 Igme МЕНІ 


DUAL THIN LINE CABINET by 


COMPUTERS 


e Fan Copied 

в 24V а 4A 5A Surge 

e SV н 2А 

ә Scralch Неше] 
Baked Enamel! Рн 


ж 


” 


BAJMATLC сане & Pore Бау м 520000 — $180.08 


BUY THE CABINET AND DRIVES TOGETHER: 
BEPDSLIMRTNDI wiwo TNOTMEABT ¥ 
BKPOBJMETNUZ и two THUTMBAB? < 

includes Power Cables 


APPLE DISK DRIVES 


Gwe your APPLE II“ а Fourth Dumenaion — tha totally compatble 5%” 
Greve that takes your system (алми, laste: With read/write alactronies 
s0 advanced Hurt readmg errors are биі ehimenaied Wilh a track 
aub тюгирипе thal keeps bool and track access smootp and quint 
With the abiliby to read hall-track software and ир to 143,360 bytes on 
005 33° With omaa performance 280053214 Pascal” or CPI" 
орма systems. And. the dak enclosure mates pertectiy with APPLE 


“a EXTENDED WARRANTY МЕМ! 
Fourth Dimension offers a 12 mornin paris and labor waranty at по 
созі ю ya (Gee (ns really looks good") 


азай Last Price 329 00 SALE: 5289.00 
Shugart Intgrchangeable 
BKFOSAOAC" APPLE II" Desk Dnve Contre $115. 


00 aniy wih purchasa o! Fourth Di(mensrün Deve 


CHECK YOUR MAILBOX 
FOR YOUR 1982 FALL 
ENGINEERING SELECTION GUIDE 
FROM 


PRIORITY ONE ELECTRONICS 


x 


“Ай tibi pi 


ELECTRONICS . 


0161 DEERING AVE € CHATSWORTH, CA 91311 SÎ ШШ 
423-5922 - CA, AK, HI CALL 


13) 709-5464 


Terns JS VISA MC BAC Crach. Money Orie uS Funes Oy CA residenis add буг. Sales Тал MINIMUM PREPA DADER 515 00 Incude MINIMUM 
SHIPPING & HANDING of $3 OD lor the first J 6. plus 25€ for mach adhbal pang Orders over 50 hs suse iregi йесі Just саба please сібе your 


Dhone muerte Preces Apert io change тӛлмі doles We inl do сан Deni bo mand prees Ирип 


Wüvemiper 1902 Сади Card orders wil be charged appro 


әне HEG IF you Пәтелі кезі yout U A Етим Selection Guda send $100 (pr your city today! Sale ores ane for риди өлде олду 


E- ——-— 


NUE dip OTI ey cara 


O — мд = 


BURNED 
TANDON'S 


Priority One Electronics has burned up Tandon's price 
sheet with our special purchase of Tandon TM 100-1 5%” 40 
Irack double density disk drives! We purchased a large 
quantity ol new, laclory-sealed drives from a large OEM who 
simply bought loo many. This is strictly a “one-shot” deal, 
when these are gone there will be no more! In fact, we are 
selling these drives below our regular cost as a volume 
purchaser! Al these low prices, thasa drives will not last long! 
So, H you ever thought of expanding lhe disk capacity of your 
computer, now is the time! 

Tandon drives are known throughout the Indusiry for thew 
quality and refiability, That is why major computer manulact- 
шеге such as ІВМ have chosen Tandon drives for inclusion in 
their products. Tha ТМ100-1 is the same drive used in IBM's 
Personal Compuler. Now you can add more disk storage to 
your PC and save hundreds o! dollars! Bul you don't have to 
own ал ІВМ Personal Computer lo take advantage of this 
incrediba Tandon sale! The Tandon ТМ100-1 has the 
industry standard interface tor 59 drives so it is compat- 
ibie with jus! about every compuler on the market! 


SPECIFICATIONS: ТЕ 
m &ü 
Tracks, diskette 40 
Capacity Pur Side 
[анса Овие Dansky 250K5 
моз Thee 
TratktoTreck 5 mk 
мими ТА ms 
Sead Selle Тим 18 ms 
Mechenicm Панин: 
Width: 5.75 i Height: 325 m ИУ: 800 ir 
DC Voltage Requirements 4129 | 
Cures! femmes: SQUmA/ | 


BKTND1001 Bare Drive 


oy - ! $195.00 ва. 
2 - 9 $150.00 ea. 
10 - 24 $170.00 ea. 
25+ $160.00 ea. 
ПЕМ and Dealer quires myiled 
(Shippmg Weight 4 Ibs. each) 
БЇТИЙТИ10@2” Double Sided 500KB $299.00 se 
2 er Mora $270.00 
тшш: Single Sided 500КВ $295.90 ч. 
2 er More $270.00 
IKTNDTMIMOM Осие Sided, 1600KB азама 
2 ot Меп $376.00 


*As used іп the ІВМ Р.С, 


SINGLE/DUAL 5¥" DISK CABINET 


BXWf8801 —— Sie FSV @ 1A 12V 2 15A § ЕВ 
ийан? Dua +5V Ф 2А --12V @ ЛА 5110.60 


і | SIEM/ i -8 ڪڪ‎ 
TRUCKLOAD PURCHASE! 


WE'VE CAPTURED THE 8" FLOPPY DRIVE MARKET 
WITH A HUGE FACTORY DIRECT PURCHASE!! 


de 
For More Great Deals! 


Ja SINGLE-SIDED 
DOUBLE DENSI 

90 DAY WARRANTY 
HUGART 801R COMPATIBLE 


FDD100-8 
8” FLOPPY 


DUAL 8” SUBSYSTEM 


BKCCS2422A Controller w/CP/M 2.2 1 $395.00 


Eurum "mma A $275.00 14! 
AND DATA CABLE 1 $3500 M 5259.00 | 2-9 
SAVE $380.00 usw |/ 4 $225.00 40+ 


BK SIEFDDI 008 1 
OEM INQUIRIES ШТЕР ы 


(include $7.00 per drive, far shipping! N 


(include $30.00 lor shippings) 


15995.00 >< 


Same as shove, with 6082810 780 > 
4MHz CPU and CCS 2065 64K Dynamic RAM: к 


4 $1450.00 - ымы «е. << S 
MESS . A ВОТ DRIVES AND CABINET 
TOGETHER AND SAVE! 


DUAL 8" SIEMANS FDD1008, DUAL 8” CABINET, 


POWER SUPPLY AND INTERNAL POWER CABLING. 
IF BOUGHT SEPARATELY: $910.00 


GOBBLE IT UP " $695.0 00 


z ENVIRONMENT MONITOR PANEL — 
Temperature snd vattage monitor with visual and amible alarm tor cveriemp condition © Positive decns к Filter Cooling 
» Direct Digita пени, ~ internal A im C on йана ave € Power Supply: 4A @ +5V, ЗА © +241 
1A @ -5V 
PRIORITY 


Mur Hog? CABINET ONLY.. ЕЗІ 
МІНЕЕЕ 2 Owe. Сорт? waa Эме ү mm سا اس‎ 
ШЕНГЕН Caner ху ath sk eene зочи. SIS ” - gutputis m чыш а 


9 
| ELECTRONICS. ЭО Deenng Аме, Chotswor th, CANIN › Hey. rode ЖО aur edil 
ORDER TOLL == T— 422-5922 - CA, AK, НІ CALL (212) 709-5464  Моділг power connectors 


Terms 15 VISA MC BAC. Check. Money Order U5. Funds Only СА residents add 6 yy Sales Tax MINIMUM PREPAD ORDER $15 00 кембе MINIMUM SHIPPING & HANDLING oF 5:3 00 for the frst 3 ths. pius 40 far pach 
әддлюдді pound Orders over 50 Ios. send Ireight collect. Just in газе please include your phone umber Prices Subject in change without notice pur best 10 pnces (Мәкіл November, 1562 Cred Card orders wal be 
Charged apcrapnate freight I you haven! received your ^u! A. Engineering Selection Guide weed 5) 00 for oY tu oan! Sa pees a ды irem 


top for easy acre 


- = = T 


Unclassified Ads 


WANTED: Connbusons of computen, software, and CONF 
AON qought by а Peace Corps volumeer m Anguilla The new 
Soci бику office nan the process of instaling а mciocompurer 
to bert LANES and record keeping They wal work wath 
тәншәксшен, GEARS эл tesnng. appications. etc, Craig SHUEY, 
РОВ 243. Anguila, West Inches, 809-497245) of Telex 301 
ADVAN AXA LA. 


FOR SALE: COC «мттдде dik die ok! 9427 with 
bese. cover. and dull mamntenarnte manuals. Recently signed 
end checked ом by Alpha-Micro dealer on AMIOO-T computer 
tween Asang 51950 Sam Шш. POS 21. Caymon ОҒ 
9703 |302 475-7355 5-10 p m 


FOR SALE: EM Pena Compuin 64K. coto mone 
treni Saye mediumon Сое mona, ahd one дак 
dive кишу GOS subscipuon to Са ALS „ düventure 
yame, amt Өле accessomes Used only Cao months, must sel 
Beu uer over $2500 Susan Ginen Coe, RFD 4, South Wind 
hami. МЕ 04067 


FOR SALE: моһәзук Ома Soances Mode 4025 dgitarbape 
(сарут. condeon tie new Firack vac tope меН, 
109 тұп tech Many spare parts micioding heads, yervo-xdrve 
moto. cOsTIpITe теспеткегі subassembly. exc. Also, two sets 
of алатыны and documenraton Mourued іл bloo MDS 
awnpulrer rack болуын ресе 55937. ating 5420 FOB Ama 
жене Gui Simmons Box 584. Мол! Hwy. 14, Cedar Crest, 
NM 87008, (505) 281-3590. 


FOR SALE: Heath НЕ mxrocomputei wiih 48K RAM, Н-)4 
ү го venninat Н-В-5 cassette mmerface, Н-8-4 Iour-por senal rr 
тіксе. dua H-17 hoppy disk. and H-14 ie prince Also m- 
cue HDOS epecaung synem. MBASIC and Zemth Ессітагік 
Typng ward procetsar Worth more [han 53000 41 kt form. 
акем) 52900 Sco Thompson. 304 Palmetto S.. Bennen tvile. 
SC 29512, |03) 479-4294 


FOR SALE: Two (BM conunuricauon veia watt one 

ASCH R$ С сти $1000 rud Camponenia талу be pur- 
hoy) vepárdity of 25 package. L Leff. Sox 774. Pogtechnk 

uate ol New York 133 Jay У. Breoktyn. NY 1120! 


FOR SALE: OS Pages Tiger Made 4406G ремет r) exceder 
it phbor: krigers 2% bulle opion for шар cable, and 
Computer Sattar Appie Pascal software alowang screen dump 
to puru Ab foe $400. сон $1350. EM Mack 1650 
funt нр икте FL 33313. [305] 735-5627 


FOR SALE OR TRADE: Aran BOO wah 32K. dah dive, 
іліге games ОЧА + with летш language. гелип green 
shken (мер JOYITICKS. and sound amplifier Many eras. Alb 
icti тр avadatde $1550 Mark Seideniekd, 24 Cedar 
Late Manwy, NY 10952. (914) 429-0936 after 6p m 


FOR SALE: Hes H19 uer met, HB computer, H-8-5 
мт: avare miele HB ӨК memory, Тсопух M-HB МЕК], 
Aw) Panos canere recorder $1750 Scott Halsted. 303 
бам Frill Lane. Oak Bdge, TN 37830. |815) 482-5003 


FOR SALE: інеукіго 950 terminal in perfect согип 
2800 Ano. а SOROC 120 m good сатин $500 Сы 
кт, и Aoc 241 оски МА O0? 145. 1517] 
356-7 24 


WANTED: Used Appie HF disk rinve (DOS 3 3} with corr 
vole cant Gwe pace and perunent «езіп James Poanes, 
2210 San Mapai. Aene TX 79805 


FOR SALE: Ter BAIR Telerypes. nwo Teietay (Modus 
ЕНІ one DECwrier Ң. and four Mos Tech FM300 couplers. 
Ем tera oron FOR Best offer accepted 30 rays бот иже 
td D) ın BYTE Стана Werman, Luweme Hun. Shoo! 
імугіте, MN 56156. 


FOR SALE: Алес Mode: 853 word processor and Select 
bal pwede? ideal for conversa тр feter-qualsy pnnter lor mary: 
ОЧАР? OF rrecrocomputer in working order, чуй ongnal 
тыным 5150 РОВ Donald E Weds, 56 South 55i Ы. 
Ветом" 14 52723, (618) 397-3455. 


FOR SALE: Heath HB compuler wat h4K БАМ, H:(7 mik 
system Win uvee S'á 4ncn, eded, 4O04ráck dnvey, 14-14 
Ante: HH ыттал. and. aceusuc modem Includes HDOS 
20 CPA 2 Q2, and mone runi 90 dos ol soiree Best ішігі 
over $1800 wibhn 30 days ot pubicznon dme. Jahn. Elin. 
е алған Суре Lane. Pam Hay, FL 12905 |305) 


FOR SALE: Processes Теспекісау SOL-20 warsi com- 
puter wath 5-100 dus wah ive expansion 3005, SORIA pro 
сезен. Pala and venal сатта доти ГЇ, 18K RAM, 
casete and deg туесе, and SOLOS persoandimy module 
diyang ћ xarî atone termina operanon, Also inched «ж 
cassette BASIC and advanced BASIC. This s ra Ад fore (about 
80 percer conte) wah Jut documentabion, Orgia cont. 
51800 Asung 5500 or tess offer, Mike Spndier, 16803 Su: 
Oak Ог. Humbie TX 77338 


FOR SALE: 280 processor board, Mouek STD-Bus Меке 
shADXCPUZ. Won as dom pnze. Has never been oui ûf Dag. 
Lat росе аррголитарчу 5375, құй see for 5175 or bey giler 
Dave Olson. 6202 Peabody Ave, М. Oak Park Нена, MN 
55082 (612) 439-1825 


FOR SALE: Apple N Pius compuler with ternal and parallel 
ролни foul dri divin Same Meir Appiesol BASIC соту 
per, мса. tuner games and Dagneu soheore 53000 
Jan Gatub, 35-36 190 у Рл, МҰ (1556, 1212 
2782900 


FOR SALE: Oho Scenuhc CD-23 таш dok m neat pelec 
сопақот. Wei mamaned adj operabona $3600 or beg o- 
(e се Мағетіша 2323 Conmh Ave, Weu Lor 
Angeles. CA 90054. (213) 477-2004 days 


FOR SALE: ELF ІІ mictotoniputer i tacete contin 
TNE unt comes wah a 4K БАМ ролга power supply quen 
Doan, vidéo board, ASCH дуоро, Tiny BASIC. and oll canes 
end тапуаіь Worth more than $400, Duki wit accep the Dest 
oller UGannamwe, 83 Harwood BI Welerbury, CT 
08706 (203) 574.4215 


WANTED: ta-deducibie согіпіллюгіз сі TRS-BO Mode | 
et ote mirrocempuler интим for nonprofe сгоасмланит. 
Ünves and priten especialy wakane Dr Robert Емен, Ex: 
ecutive Direcity Camiine Center Ки Behavioral Зихи Nc 
1] Wate S Camonage. MA 02138 (617) 495-9020 


FOR SALE: Commodore 2027 trattorleed pe Ports 
uppercAve and lowercase PET graphics, expanded characiers. 
and станса ants Duscover. cable, manui, and зем pro: 
grams nciuned, 5575 Seve Leth, 7/83 E4 Essex Ave., Епа}. NJ 
OBO8! 12715) 5290800 ex 3154 дау, (609) 340-7115 ove 
rw 


FOR SALE: Suga 5А-400 ungiedensay. 35-гәсі froppy- 
ask dave Used, with manuals $225 Motors MEKS80002 
ewvalugüpn ii with S-vol power supply and exige connectar, 
сәзуейе muerface doesn't werk, $150 George Bsk Mode! 753 
keyboard Assembled. never used Кеп Barlen. 1180 Weed 
Ave 439, Sunnyvale, CA 94085, |406) 249-7759 


FOR SALE: TF*80 software brand few de ongfial 
üocumentahon Commurscajons Package (Zol tag), 520 
Astrology (26-1605). 515 BASC Programming Aassiani, 46 
Репы мене and Perna sha. SE Sysremac-BASIC Unity: 510 
RSM-2D: $15 ТОК. 58 Duplik andi Renum, 58 Clerch and 
Смее $5. Satiman $10 Bay 5 Апас Force, 510 Grorye 
Kwascha. 8007 Mahogany Or. Санаты, NC 28217 |704) 
535-7575 


UNCLASSIFIED POLICY: 


FOR SALE: Heath ET-3400 microprocessor rarer. assem- 
binl wan moenuol Agung 5175 inciude SASE lor vermen иь 

wifes. Akan King, 515 Әйке St. Roselie Park, NJ 07204. 
201) 245-5048 


FOR SALE: Sugar 5A BDO disk ный, Excellent concition 
wmh сенсек Gp Guwonmeed. waking., по probierm. 
$250 Wil consider swap. Greg Blanck, 2265 Murray Hit Ва. 
Сігутінгеі ОН 44906, 4218) 421-0814 (tuning summer. 1389 
Tanwood Dr., Baldwin NY 11570, [518] 223-4692) 


FOR SALE: Peter 6840 ack tape divi, АСКАР, acd in 
terface lo enatie an 5-100 COA Maik omputer tu read аға) 
wie Mcompanite 9-аск Laps $2500 Ano haye Micrgsol 
COROL-80 keme Палет, $300 — ІНАНО-СРИМ «Ма- 
convervon program, 530. Faufaries Wrute, 44 Bnarwood #- 
vine, СА 97714, [7141 857-207 


FOR SALE: TR$80 compar. Level 2 16K. Includes e 
оппа! equipment, huge sofewaáre brary Аћ реп. and ca 
sees, inching Iwo EdaorAasemiders FS) Flic Suma. 
Jargon V, Super Nova. and 24 othe) шогени programs 
[wirt more man $500) Also icles Lge number ol lype 
h "aganne programs. 5950 гн betl сег три calla Sean 
elegut, 9830 Lernens Ave Sepulveda. СА 91343, 1213) 
894-2585 


FOR SALE: SwTPC 5800 computer aysem асан 4K 
RAM, АЗОО mucroprocestor теті muerface, motnherboatd 
power supply, PR-40 aipnanumenc printer. Also. CT- 1024 ter 
(mal with зеі and рәгәйгі interfaces. Comp ser ang manuat 
corte арым boards power supply, and memory board 
Aiso, AC-30 canette interface Avadable mrviduadiy or as a set 
Mary components alsa availabe Ear! Weie, 3434 W S, Lire 
coin, NE 68503, [402] 467-2254 


WANTED: Gne each 3822 ana 81) | PROMS mar are used 
an the MSA) MPU-B board. i£ :he PROMS are not avadanie, | 
would hie a сору ef Ine codes in these PROMIS from anyone uy 
Hig tru boad. Doug Baker, ЕЙ 3, Воз (1. Chadare. TN 
17035 


FOR SALE: TRS-80 16K Model i Levet wath cassette dhut нт 
ciucirig about $300 worh of sofware, 5700 or vert trade fo: 
Apple Also, want РС-100С panier and ТІ-59 sohware, Troy 
Uinienwaod, POS 133, Yreka, CA 95087, |918) 459-3667 


WANTED: Cucut diagrams tor SOL Helos N Percy270 
Assembly, wath 200131 disk dhve a раса. A 
200253-007 Rev BS. Name you! pice. С-5 Hopman, В.Р. 225 
Noumea, New Caleiona, South Paahc 


FOR SALE: Large quanuues of Motorola 4164 64K by |. 150 
rs of dynam RAM for 912 Also, інгі 8203 dyra 
RAM controller for 545. Ab chips аге Dand new and Fly Аяҡ: 
погым Please гагы check of money order Қотан Нато 
28120 Peacock Rage Ra Apr 304. Palos Verdes, СА 90274 


WANTED: Maintenance manual for Mine MAS yideo-disphay 
terminal from Mecro Appbeanons Syene. Will pay паке 
слане for орпа! of Пирке сору | can copy: wal provide 
сереш while copymg. Harod Corbin. 11704 ibsen Dr 
Әоскуйе, МО 20852. 1301] 881-7571 


FOR SALE: Rado Shack Ousch Printer i) une finder. dhe іе 
1100 Appie tt 3.3 dusk-controlier cand, Grand new 525 TRSHENG 
pocke computes. шей onec, 9200. Jim Afsenautt 684A 
Hoheyshi Rd , Safad, CT 08497. |203) 368-2332 days. 


Readers who have computer equipment to buy, sell, or 


trade or who are requesting or giving advice may send a notice to BYTE for inclusion in rhe 
Unclassified Ads section. To be considered for publication, an advertisement must be non- 
commercial (individuals or bona fide computer clubs only}, typed double-spaced on plain 


white paper, contain 75 words or fewer, and include complete name and address. This ser- 
vice is free of charge; notices are printed once only as space permits. Your confirmation of 
placement is appearance in an issue of BYTE as we engage in no correspondence. Please 
allow at least three months for your ad to appear. Send your notices to Unclassified Ads, 
BYTE/McGraw-Hill, POB 372, Hancock, NH 03449. 
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Unclassified Ads 


FOR SALE: Heath HF video lemna modded for 24 oy ВО 
ar«t uppercasehawercaie ау. $275. SwTPC AC-30. 520. 
ASCII keyboard: $25. Many pans, meuding 6800s and HO 
chaps. Heath HWOIO SSB nranscever wah HP23A power wip- 
ру, $425 SASE for complete іні Т. Glaser, RR. 1 Box 312. 
Rochester. MN 55901, |507) 285-9871 


FOR SALE: Heath 4-88 computer wih сазепе amerface. 
manuals, уеп software, and two game tapes. Sail under 
waranty, never used, wired and tested. can't (ей from new 
$1050 cashier's check only. | pay spippig and insurance. Mike 
Humnge. 728 %тыйеу Gr, Norman, OK 72071. |405) 
321-5749 


WANTED: | need л &B00 ахчезтизгү and ector. preferably ont 
cassette. 300 bps KC Чәғкізгі. Ether Ihe Sav TPC verse of the 
TSE verion, | wal gladly pay ай charges. V, J. Siva, 43 Ayers 
V. Watertury. CT 06706. 


WANTED: Сита minature mechanical hancoperated 
Calculo, chat Ramey, 5507 Columbia, Ч Lous MO 
63) 39. |314) 781-3994 


FOR SALE: 20-sor $100 motherboard, 64K memory board. 
yenavparalie! UO board. and 25-A power supply, АЛ are majar 
manvwfecmurers" boards: some need pars in be complete. Al 
with docurmentapon. Make offer, Also, 3 Heathka H-? rei mnal 
wih uppeicasefowerease and 23-4ne conversi 5290. еме 
Sherman, 940 Popa Ave, Boulder, CO 80302, [303] 
440-0472 evenings. 


WANTED: АРЕ imagranan Machine programs. AKO. ит. 
foramen as to compatiblity of Aran. Intellivision, and othe 
tenndges wath APF equipment, B. Or, 2515 Greencastie 
Court. Oxnard. CA 93030, |805) 985-4896. 


WANTED: Appie h Plus users who would like to correspond 
апа exchange programs aki kas with 22-yearold male 
graduate studeri My systerh в complere and my software cot 
мда & lange and avernfed Please send wiformation abou 
youne and your system. Mark A Brown, Linnversity of kiango, 
POS 3488, Moscow. ID 83643 


WANTED: A mint. fully assembled Apple ( computer 
Wanted бу a Stnous investor, ерік from ongina owner orn- 
ly Please tend pure and compiere descnpnon, Рам Hoffman, 
2109 Shattuck, Berkeiey, CA 94704. 


FOR SALE: Anar 6800 KCACR. Hard4o-hind aure самепо 
© board Jor the Altair 6800 mucrocamputer. includes board. 
cables, documentation, and BASIC- software 5100 
Robert W. Senser, РОВ 3152. Laramie, WY 82071. 1307) 
745-7082 


FOR SALE: Micro. Technology Unimed equipment (pr 
KIM-I card Cage, visible тұчтыну. 15K RAM, PROM МО, chash 
cooler with CODOS operating sytem. Онте ОТ-В dusk 
dive. and KIM- microcomputer This i& А comete, working 
system except for terminal. BASIC. FORTH, amd] assembler «v 
ched әй КІМ and MTU documentauon БЇ Мкюһебекет 
Cascade НӘ, Keane, NY 12942, 1518] 576-4751 


FOR SALE: Tak to your TRS80 and have a answer youl 
Rago Shack Молох yorceyecognm@on un and vote уутте 
themzer, Voxboy requires Level Û, ТЕК, voice syrithiesiter, Leve | 
et ¥. 4K. Бағы! new in onginal boxes Neyer hooked up, 5279 
May cormder segaranng Manin J Sctvpeder, 7021 Eagle 
Heights. Manson. WI $3705 


FOR SALE: Sack азия of BYTE liom July 1976 to June 
(980 All m excemenr сотни, reasonably paced Larry 
Jaycom, !829 Forester OF. Cinóonnag, ОН 45240, |5131 
B51-9|B4 


BYTE's Ongoing Monitor Box 


Artkle # Page Article 


Tronic Imagery 
Build the 
System, Part 1 


Cambr 


Oo Cub шы = 


JETSET 


Colonial Data Services’ SB-30 
The Game of Rat and Dragon 


roblem Solving with Logo 

The aw eder Maglcian 
ge Development Lab's High- 

Resolution Video Graphics System 
Executive Briefing System 
Build a Video Digitizer 
Computer Animation with Color Registers 
Victor Victorious: The Victor 9000 Computer 
An Interview with Chuck Peddie 


Author(s} 


The Third NCGA and the Future 
of Computer Graphics 


Pournelle, A. 
Sérenson 


Clarcla 
Weinreb 
Caflamaras 


DeKock 
Callamaras 
Keryan 
Fox, Walte 
Lemmons 
Lemmons 
Szymanski 
Little 

Smith 


rcult Cellar MPX-16 Computer 


An introduction to the Human Applications 
Standard Computer Interface, Part 2: Іт- 


plementing the HASC! Concept 
A Short History of the Keyboard 
User's Column: Terminals, Ke 


Rutkowski 
Lemmons 
rds, and 


How Software Piracy Will Bring Profits 


to its Victims 


inexpensive Transducers for the TRS-B0 


A Graphks Primer 


interactive 3-D Graphics for the Apple li 
Microvec; The Other Type of Video Display 


ЫМ ^ November 1982 © BYTE Publications Inc 


Pournelle, J. 
Barden 
Williams 
Pickholtz 
Garrett 


FOR SALE: DEC 15511 equipment. KD-H IF processor wilh 
КЕУ-ІІ сатро chip, tour MSV-T1ICD 32K RAMs, two 
DX V1 ) senai units, REV: I | тостар, Rx V) | with RX-OT боа) 
ftoppy-duk dave. two H9270 backplanes and card Cages two 
H780 мл, quac-exrender сага, wit wrap proto 
card wah Ghous chip ій Abo rites manuals Cables. «or. 
Wale, Spare parts, and other dems. Best Ofer over 5 2000 Ken- 
nem A. Schad. 85! Southwest 44th Terrace, North Lauderdale. 
FL 33068. |305) 979-4047 days 772-1451 evenings and 
weekends 


FOR SALE: New Healh H-B9 ali-m-one computer (assemoim 
April 1982) with af manuals I'icludes ABK memory. Dun 
floppy dove, HOOS (Ver 20] operating Heath BASIC 
Programming Coase ewj. and Heath Users Group [Hut 
catalog А 53100 value lor $2575 Shipped pasipaxd m the L $ 
Joe Douglas, 5014 Romlord Dr., Corpus Const, TX 78413, 
(512) 991.7949 


FOR SALE: TRS-80 Model i Level il, wun LNW expansion m- 
terface, ABK R3-232C. CTR-HO recarger, and covers 5800 Ех. 
atron SineyrPioppy wh starter inr and Level Ш BASIC, 5200 
Айна, Hearhke H-14 pnnrer, 5350. Jack Meclinay 5620 Det Paz 
Colorado Springs, CO B0918. |303) 599-5701 


WANTED: TRS-80 Model tor ІН With daks. in good operanmdq 
condition Needed for taining ex-offenden. Donations ate tax 
decucitie and cheerfully аггерей Roger Logue Praner 
Reina Мугу, ісігі. IL, |815) 723-8998 


WANTED: То exchange Oy mal woth other 2X81 Compuler 
Owners any sotvyare, programs, апа seas for te ZXBI wth 
ор па 18K memocy module Wikan A Asom, 661 Porth- 
we 75m Terrace. Баман, FL 33217 


FOR SALE: DEC PDP-BE processor and five RKÜS ciisk ürmees 
wath connecting cables Also, two DEC ВАТС power contion. 
Bes offer takes ай or апу рай Call for more eormapon. Greg 
McDonald |391) 559-3930 


WANTED: @ack issues of BYTE. Vol 1. FI through Vor + 
43 and Kicdwud Misa rmena eg, #1 inftough #59 issue 
oul] be compiere and аз екстіегі, condom Send ім of 
vOlume: and ther солои Ouatanaens W, Meieres 39 
B-3350 Lanter. Векрит, West Europe 


FOR SALE: Complete "track magnet rape systern. Pertek 
МЕД! formatter Model FBA9, nwo each Pertek Model 7040-9 
é-2ech zem. hall-inch тәре, 12.5 қоз геаа-әһег-ууте rape drives, 
pia full доситепіаоол and cates Sample parallel үчеласе їй 
processor. Unused. Сунану 59000, make offer cash or (iade 
Агкіұ Werback, 3570 Wren Court, San Joie, ГА 95137, 
1408) 242-8622 


Spritely Colored Winner 
Steve Ciarcia is back in the 
number-one spot. His "High- 


Resolution Sprite-Oriented Color 
Graphics" secured him first place in 
the August BOMB contest. He'll 
receive the 5100 kitty, Second 


place goes to Harold Abelson for 
his Logo primer, “A Beginner's 
Guide to Logo.” He'll be awarded 
the second-place prize of $50. And | 
a very close third place goes to 
technical editor George Stewart for 
his article "Program Generators." 
Congratulations, George. 


Reader Service 


Inquiry No. Paga No. Inquiry No. Page No. Inquiry Na. Paga No. Inquiry No. Page No. 
493 47th STREET en 563 80 CMCANT'L. 156 170 p MICROSYSTEMS 551 260 MAXTEK 458 
1 BOO SOFTWAR B1 CMCINT'L. 411 171 EMS 586 173 MOI 570 
2 800 SOFTWARE aa? 82 СОСІТАТЕ 574 172 ЕМ5 674 271 MC NEILL 495 
4 ASYSTEMS CORP. 252 84 COLONIAL DATA SERV. 334 (74 ELCOMP PUBLISHING INC 310 " MOGRAWHILL BOOK CO. 303 
4 AMELECTRONICS 170 88 COLONIAL OATA SERV, 414 175 ELECTRONIC CONTROL 202 272 MCGRAW-HILL BOOK STORE 432 
5 A.ST. RESEARCH 2B, 28 86 COLUMBIA DATA PROD. 239 176 ELECTRONIC SYS.FUAN, 72 273 MCGRAW-HILL BOOK STORE 497 
МӘ ABC DATA PROD. 488 87 COLUMBIA MICROSYS.INC. 570 177 ELLIS COMPUTING 209 274 MCMILLAN BOOK CLUBS 353 
G AB COMPUTERS 573 BB COLUMBIA NATIONAL 471 178 EMERGING TECH.CONSLT. 525 512 МСР COMP.PROD. 5B4 
? ABACUS ap^ INC. 248, 24B 89 COMMODORE BUSN.MACH. 351 ° EMPIAIGAL RESRCH, GAP. 122 275 MEDIA DISTRIBUTING 374 
B ABW CORP. 90 COMMUNICAL, INC. 442 178 ENERCOMP 263 276 MEMOREX MEDIA PROD. 105 
ABS ACE INTERNATIONAL 332 91 COMMUNICATION CABLE 568 160 ENERCOMP 551 271 MEMORY MERCHANT 101 
9 ACKERMAN DIGITAL SYS 550 82 COMMUNICATIONS ELECTA, 571 181 EPSON AMERICA 376, 37? * MEMOTEGH 41 
10 ADISA CORP. 572 93 COMPONENTS EXPRESS 492 182 ua PUBLISHING 542 279 METAVAN INC. 580 
11 ADV.COMP.PROD. 600, 801 94 COMPUADD 576 183 EVOLUTIONARY ELECTR.INC. 495 280 MFJ ENTERPRISES INC. 218 
" ADV.DIGITAL CORP. 181 $5 OOMPULINN CORP. 74 184 езе y M TECH. 291 281 MICRO AGE COMP STORE 95 
13 AOV.DIGITAL PROD. 580 88 COMPUPRO/GIODBOUT 258 186 ЕХРОТЕК 2 262 MICRO BUSINESS WORLD 315 
+43 AOV.DOIGITAL PROD. 564 BF COMPUSERVE 172, 173 188 FTG DATA "SERV. BBE 283 MICRO СОМР,БЕНУ. СТН. 501 
14 ADV.LOGIC SYSTEMS 344, 345 369 COMPUSHACK 472, 471 190 FLOPPY DISKS SERV INC. 481 284 MICRO COMPONENTS 574 
15 ADV.SYS. CONCEPTS 570 88 COMPUTER ACCESS. CORP. 544 191 FORMULA INTL. 441 285 MICRO CONTROL SYS. 448, 447 
18 AEGIS SYSTEMS 170 09 COMPUTER AGE 486 193 FOX А GELLER INC, 349 286 MICRO bar ra e 525 
509 ALF PRODUCTS, INC. 435 494 COMPUTER CHANNEL 483 194 FRANKLIN COMP.CORP, B3 504 MICRO KING INT'L. 333 
17 ALL ELECTRONICS CORP 580 101 COMPUTER DISCOUNT PROD. 561 195 САС ENGINEERING 331 287 MICRO MAGAZINE 106 
* ALLSYSTEMS GO 551 102 COMPUTER EXCHANGE 506, 507 198 О-Н COMPUTER SYS. 551 288 MICRO MANAGEMENT SYS, 275 
1B ALPHA BYTE COMP PROD. 48, 47 103 COMPUTER EXCHANGE 568, 507 197 GENERAL SOFTWARE 501 289 MICRO MINT 478 
19 ALPHA BYTE COMP.PROO. 338 104 COMPUTER EXCHANGE 508, 507 198 GENIE COMPUTER CORP. 206, 297 БВ MICRO MINT 538 
20 ALPHA BYTE COMP.PROO. 378 107 COMPUTER INNOVATIONS 497 108 GILTRONIX INC. 582 229 MICRO MINT 564 
21 ALSPA COMP.SYS. 281 108 COMP. LEARNING TREE 269 200 GLADSTONE ELECTRONICS 561 4290 MICRO SC! 159 
22 ALTOS COMP.SYS. 240, 241 109 COMPUTER MAIL ORDER 278, 277 511 GLOUCESTER СОМЕ. 584 291 MICRO TECHNOLOGY $64 
23 АМРЕК СОВР, 116, 117 140 COMPUTER PLUS 485 Р01 ОТЕК Ne oe 293 MICRO WORKS, THE 531 
44 AMERSMALL BUSN.COMP. 458 111 COMPUTER SHOPPER 483 4398 HAZELTINE 229 204 MICROBYTE/EXT.PROCSS. 482 
25 prone COMP, 243 112 COMPUTER SHOPPER 272 202 HAE COMPUTRONICS 457 270 MICROGOMP.BUSN. IND. 193 
28 ANADEX 113 COMPUTER SOLUTIONS B " HAYDEN BOOK CO, INC. 261 295 MICRODYNAMICS 572 
2? ANGELS COMP. PROD. 582 114 COMPUTER SPCLTIES, 204, 205 203 HAYES MICROCOMP.PROD. 175 296 MICROHOUSE 72, 13 
28 APPARAT INC. 309 115 COMPUTER STOP, THE 419 204 HEATH COMPANY 98, = 288 MICROPROCESSORS UNLTD. 578 
29 APPLE COMPUTER INC, 284, 285 118 COMPUTER TOOLBOX, I INC. 570 * HILTON HOTEL CORP. 3 499 MICROSOFT (CPO) 87 
30 APPLE BUR INC. 582 * COMPUTER WRHSE. 28 HONOR SYS, SOFTWARE $ 574 М0 MICROSOFT (СРО) 335 
31 APPUED BUSN CONCEPTS 584 (17 COMPUTERMAXX P il 207 18.6.8 301 MiCROTEOH EXPORTS 320 
* APPLIED CREATIVE TECH. 541 ° COMPUTERS IN TAIWAN (192-1 209 (BM 232, 233 302 MICROWARE 572 
32 ARCHIVE 445 thru 192-24 210 (8S COMPUTERTECHNIK 103 421 MILLER МОНОСОМР SERY, 20 
31 ARTIFICIAL INTL.RESRCH. 582 118 COMPUTERS WHOLESALE 190 211 IMS INTERNATIONAL 247 304 MINI MICRO MART 387 
34 ASAP COMP PROD.INC 483 118 COMPUTERWORLD INT'L 368, 366 212 IMSAI 283 305 MINI MICRO MART 567 
25 ASC ASSOCIATES 580 121 COMPUVIEW PROD.INC. 65 214 INFOSCRIBE 235 306 MINOLTA CORP. 513 
35 ASHTON-TATE 312, 313 122 CONCORD COMP PROD. 481 214 INNOVATIVE MEASUREMNTS, 34H 308 MONARCHY ENG.INC. 566 
* ASPEN SFTW.CO. 18 123 CONCURRENT CORP. 242 218 INNOVATIVE MICRO SYS. 234 * MONITOR DYNAMICS 564 
47 ATARI 328, 328 124 CONSUMER COMP. 284, 285 218 INNOVATIVE RESEARCH 576 208 MORROW DESIGNS 458, 459 
39 AUDEC CORP. 588 128 CONTEXT MANGMNT.SYS. 44 217 INNOVATIVE SOFTWARE 133 495 MORROW DESIGNS 392, 393 
29 AUTOCONTROL INC. 568 126 CONTEXT MANGMNT.SY8. 45 218 (INSIGHT ENTERPRISES 568 310 MOUNTAIN VIEW PRESS 385 
41 AUTOMATED EGUPMNT. 110 127 CONTROL DATA 128, 129 219 кұ MICRO SYS, 296 211 EY цир 287 
42 AYOCET 366 128 COSMIC COMP.UNLTLD. 576 x TL.SOFTWARE ALLIANCE 480 312 
43 АУТ. ELECTRONICS 391 129 COST PLUS COMP. 578 220 INTEGRAL сесі 8Ү5. 43 313 МТ! SYSTEMS CORP. 371 
44 BBB ELECTR 514 196 CPU SHOP, THE 579 221 INTEGRAND ^ MULTEFLIST 502 
$01 BASF 400 131 CREATIVE LOGIC 433 222 INTELLIGENT ARTEFACTS 128 314 MULTI TEM SYSTEMS 104 
48 BAUSCH á LOMB INSTRLSYS, 327 132 GREATIVITY UNLTD. 588 224 INTERACTIVE MICROWHRE. 142 316 MUSYS 
47 GAUSCH 4 LOMB INSTR.SYS. 327 133 CROMEMCO Gil, 1 225 INTERACTIVE STRUCT. 32 315 NWS. ING 473 
АВ BAY TECHNICAL ASSOC. 434 134 CROMEMCO 2 228 INTERCONTN.MICROSYS. 157 317 NAT'LINTEGRATED SFTW. 262 
49 BELL & HOWELL 186, 199 138 CSCS 578 227 INTERTEC DATA SYS. 11 218 NATL.SOFTWARE SYS. 548 
* BELL, JOHN ENGR. 581 137 CUSTOM GOMF.TECH. 348 228 INTEX SYSTEMS 182 318 NATIONAL COMP.SHOWS 309 
516 BHRT 318 * CYBERNETICS INC. 311 230 IPEX INT'L. 514 ° NOCIAFIPS 475 
50 BIBLIOGRAPHIC RETRIEVAL 145 510 D/PUNCH 584 231 ISE 255 320 NEBS 140 
51 BISHOP GRAPHICS 423 138 DAMAN 578 232 J.C.SYSTEMS 499 321 NEBS 482 
52 BISON PROD INC. 346 503 D. ARMSTRONG 233 JADE СОМР.РАСО, 585 322 NEC HOME ELECTR.USA 141 
BISON PROD INC 346 139 DATA EXCHANGE 6 514 234 JADE COMP.PROD. 586, 587 * NETRONICS 363, 439 
54 BISON PROD INC. 346 140 ОАТА GENERAL CS 477 235 JAMECO ELECTR. 581 224 NETWORK CONSULTING CORP, 166 
55 BISON PROD INC. 346 223 DATA MAIL 126 238 ЈАМЕСО ELECTR. 592, 593 325 NEW GENERATION SYS. 251 
58 BIBON PROD INC. 346 141 DATA MANAGEMENT SYS. 580 237 JDR MICRODEVICES 594, 535 428 NEW VISION 578 
57 BLACKBEARD ASSOC. 562 142 DATA SOURCE SYS.GCORP. 451 238 JOA MICORDEVICES 596, 697 187 NORSOFT CONSULT. 582 
88 BLAT RESRCH А DEVELP 547 143 DATA TECH INDUSTRIES 75 239 ЈАТ SYSTEMS 185 480 NORTH HILLS CORP. 570 
“ BOTTOM LINE THE 7 145 DATA-LINE 614 240 KENSINGTON MICROWARE 245 481 NORTH HILLS CORP. 582 
SQ BRIDGE COMPUTER 146 OATASOUTH COMP.CORP 127 241 KERN PUBLISHING 230 327 NORTH STAR COMP. 304, 305 
80 BRIDGE COMPUTER 2а 147 DATASOUTH COMP. M 470 242 KRAMER SYS, INT'L. 572 * WRI SCHOOLS ELECTR. DIV. 485 
61 BUSINESS SOLUTIONS 498 MB DAVIS COMP.PROO. 5 243 LABORATORY COMP.SYS. 57H 330 O'HANLON СОМР,5Ү8. 63 
88 BYTE BOOK 113 425 DAVONG SYS, а" 37 244 LABORATORY MICROSYS, 514 331 OASIS SYSTEMS 403 
208 GYTE BOOKS 148 140 OEALIN' ELECTR 617 LANGLEY ST. CLAIR 390 332 OFFICE AUTOMATION CONF. 425 
492 BYTE BOOKS 515 150 DECISION RESOURCES 187 248 LEADING EDGE PROD. б!!! 334 OLIVETT! 437 
* BYTE BACK ISSUES 322 161 DELTA PRODUCTS 266 248 LIFEBOAT ASSOC. 177 335 OMEGA SALES 412, 413 
” SYTE PUBL. INC. 548 152 DIGITAL DIMENSIONS 352 249 LNW RESEARCH 278 338 OMNI RESOURCES 300 
62 UYTEK COMP, SYS. 489 * (КТА! EQUPMNT.CORP. 226, 227 250 LOGICAL DEVICES 120 337 OPTIMAL TECHNOLOGY 543 
63 BYTEWRITER 102 153 DIGITAL EQUPMNT CORP. 589 251 LOMAS DATA PRODUCTS 381 338 ORANGE MICRO 270 
64 CSYSTEMS 578 154 DIGITAL MARKETING 6 252 LYBEN COMP.SYS. 372 338 ORANGE MICRO 301 
85 CS.DINC. 586 166 OIGITAL MEDIA 514 253 LYBEN COMP.SYS. 514 5813 ORGANIZTL MGMT. SYS. 584 
B6& CALIF. DATA СОЯР, 551 146 DIGITAL RESEARCH 15 254 LYSEN COMP. SYS. 588 340 ORYX SOFTWARE 307 
* CALIF. DIGITAL 509 * DIGITAL RESRCH. COMP. REJ 255 LYBEN COMP.SYS. 872 341 OSBORNE COMPUTERS B? 
* CALIF MICRO.COMP. 491 158 DISCOUNT SOFTWARE 203 258 LYSEN COMP.SYS. STE 4 OWENS ASSOC. 3B, 37, 318 
ӚН CAPROCK ENTERPRISES INC. 57B “ DISK SUPPLY CO. 493 (ҮСО COMPUTER 487 343 PACIFIC COMP. 354 
ТО СОА SYSTEMS 551 160 DJA ASSOC. 421 258 MACROTECH INT'L, 26 344 PACIFIC EXCHANGES 373, 551, 
71 GENTENNIAL SOFTWARE 396 181 DOKAY COMP PROO.INC. 585, SES 200 MAILCOMP INC. 455 566, 570, 574, 57 
73 CHATSWORTH DATA CORP. 288 " DOW JONES SOFTWARE 143 505 MANOAT SYS LTD. 333 350 PALOMAR COMP EQUIP. 340, 341 
74 CHECK. MATE 546 182 DRAKE, R.L. CO. 120 2682 MANN CHAS. A ASSOC. 487 35! PAN AMERICAN ELEC. INC. 501 
75 CHECKS-TO-GO 254 183 DUAL SYS CONTROL CORP. 362 203 MANMESMANN TALLY 61 362 PANASONIC 76, 77 
76 CHINTRONICS 570 164 DUPONT COMPANY 237 484 MARCEY INC. 453 353 PARTAN CO. 578 
T? CHIPS & DALE 330 148  DYSAN CORP. 380, 361 " MARK DATA PRODUCTS 560 354 РС! 98 
78 CHIPWEAR 574 167 EZ ASSOC. 576 266 MARK OF THE UNIGOAN 112 355 PC MAGAZINE 151 
7H CHRISLIM INDUSTRIES 407 247 EASTERN ENTERPRISES 491 287 MARYMAC INDUSTRIES 80 458 PEACHTREE SOFTWARE 400, 401 
458 CLEVELAND CONS COMP.& 168 ECONOMY PERIPHERALS 514 * MASTER ELECTR.INC, 483 = РЕҢСОМ DATA? 
COMPONENTS 590 189 ECOSOFT 259 288 MAXELL DATA PRODUCTS 135 357 PERIPHERALS UNLTD. 219 
= са С 358 PERSONAL COMP.PROD.INC. 253 
358 PERSONAL СОМР.5ҰБ. 306 
360 PERSONAL SYS.TECHN. 388 
= n ONE SYS INC. 325 
| list. Add z а 20-септ. stamp tea the card, Hen tog if in the тай. Nat only do T i gain гон г but 381 EB ol han 321 
| Our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a big- * POTOMAC MICRO-MAGIC 283 
283 POWER TOOLS 574 
ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 384 PRACTICAL PERIPH. 24, 25 
errors or omissions. "Correspond directly with company 497 PRECISION SOFTWARE 165 
ors or omissions orrespond directly with company 365 PRIORITY ONE 602, BOA 
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Inquiry No. Paga No. Inquiry Мо. Page No. Inquiry No. Page No. 
368 PRIORITY ONE 604 401 SATUAN SYSTEMS INC. 33 434 SYBEX 215 

387 PAO MICRO SYS. 568 402 SAVVY MARKTGINT'L. 123 435 TAB BOOKS 417 

388 PROCESSOR INTERF NTERFAGES INC. 514 403 SCIENTIFIC ENG. 568 438 TARBELL ELECTR. 488 

370 РНОМРТООС INC. 1 404 SCION CORP. 5 437 TATUM LABS 568 

371 PROTOSYS 405 SCM CORP. 431 438 TAYCO BUSINESS FOAMS 572 
372 PURCHASING AGENT THE 62 SCOTTSDALE SYSTEMS 354 439 TAYCO BUSINESS FORMS 582 
373 ОАМТЕХ DIV. 1 408 SEATTLE COMP. PRODS. 404, 406 440 TECH-DATA CORP. 661 

486 OUBIE DISTRIB. 155 407 SEIKOSHA CORP. 231 441 TECH. DATA CORP. 574 

375 QUADRAM CORP. 138, 137 408 SENECA ELECTRONICS 548 443 TECMAR ІМС, 89 

378 QUADRAM CORP. 481 409 SIERRA COMP.PROD, 578 " TEKTRONIX INC. 153 

3 UALITY SOFTWARE 429 410 SIERRA DATA SCIENCES 121 445 TELECON SYSTEMS 586 

378 QUANTECKNA 211 411 SINGLE SOURCE SOLUTIONS 259 449 TELETEK 17 

478 QUANTUM DATA 4 412 SLUDER 487 488 TELEVIDEO INC. 146, 147 

280 QUARK ENGINEERING 99 * SMITH, DAVID F. 570 447 TE Tyre TERRIFIC 490 
500 QUASAR COMPANY 407 414 SOFTWARE DIST 448 TEXAS S. 305 

381 QUASAR DATA, PROD.INC. 183 418 SOFTWARE MOOELS 542 449 TEXAS INSTRUMENTS 31 

382 QUEST ELECTR. 577 416 SOFTWARE PUBLISHERS 572 450 TEXAS INSTRUMENTS 289 
383 QUICK TAX 132. 417 SOFTWARE STOR 451 THINK SOFTWAR 

384 В.С. ELECTRONICS 260 * SOLID STATE SALES 488 * THORN EMI 162, 163 

385 R.W. ELECTRONICS 356 418 SONICS MICRO SYS. 109 452 THREE M COMPANY 161 

386 RACET COMPUTES 154 418 SONY CORP.OF AMERICA 383 453 THREE М STATIC C L 
387 RADIO 8 SHACK CIV 420 SOUTHCOAST COMP SYS. 566 454 TIMEX COMPUTER 39 

308 ACA 422 SSM MICRO COMP. PAOD. 382 * TINNEY ROBT. GRAPHICS 342 
289 ACA SOLID STATE 73 423 STANDARD SFTW.CORP. 443 515 TJO ENTERPRISES 5&4 

300 ACE 4 424 STAR MICRONICS 323 455 TNW CORP. 212 

201 ace ING, 549 83 STROBE 13) * TRANS WORLD AIRLINES 370 
302 RED BARON COMP PROD. 220, 221 426 STROBE 319 457 TRISTAR DATA SYS. 70 

394 RED GATE PUBL.CO. 426, 427 427 SUNSHINE EXPRESS 314 507 Т5! MARKETING 452 

395 RICKER DATA 373 428 SUNTRONICS 178 458 TSK ELECTR.CORP. 189 

396 S C DIGITAL 497 514 SUPERLETTER 564 458 US MICRO SALES 584 

397 5&W COMPUTER SUPPLY 580 430 SUPERSOFT 167 480 U.S. MICRO SALES 585 

398 5-100 INC. 318 431 SUPERSOFT 189 461 U.S, ROBOTICS 2 

390 SAGE COMP. TECH. 15 432 SUPERSOFT 171 462 U.S, EXCHANGE ік 


National Advertising Sales Representatives: 


Northeast (617| 444-3946 


ME, NH, VT, MA, СТ, RI, DE, MD, 
VA, WV, OK, TX, Upstate NY, 


Eastern Canada 


Hajar Associates 
280 Hillside Ave. 


Needham Helghts, MA 02194 


Mid Atlantic [201) 741-7744 


NY, NYC, NJ, PA 


Hajar Associates 
321 Broad St. 
Red Bank, NJ 07701 


Inquiry No. 


463 U.S. EXCHANGE 580 

465 ча EXCHANGE 564 

465 UNIQUE AUTOMATION PAOD. 572 
pre UNITED SFTW.CD., THE 206 


VICTOR B 
49 


Рада Мо. 


7 МЕСТАІХ 223 
USN, MACH., 125 
VICTORY COMP.SYS. 83 


470 УІПЕХ 21 


VISICORP INC. B1 


472 VISTA COMPUTER CO, 139 
473 VISUAL TECH,INC, 111 

M lee 280 
478 VOTRAX 548 


А VR MEAE A 
4 WARNER ROBINS AFB 544 


5808 WASHINGTON СОМР SERV. 452 
477 WASHINGTON COMP,SERV. 575 
478 WESPER MICROSYSTEMS 10 
479 WESTICO INC, 384 

502 WEST STAR MICRO 339 


" WHITESMITHS LTD. 283 
45 WHOLESALE SUPPLIERS 582 


480 WILO HARE COMP.SYS. 357 
481 WIN/MILL RESEARCH ІМС. 580 
482 WINCHENOON GRP..THE 570 
483 WINTEK CORP. 372 

484 WINTERHALTER & ASSOC. 485 
485 WORDTECH SYSTEMS 269 

4 WYSE TECHNOLOGY 35 


ZAP MAT 214 
*Correspond directly with company. 


Southeast (305) 628-3525 


NC, SC, GA, FL, AL, MS, TN, 


KY, LA 


Hajar Associates 
Diplomat Bidg. 

5400 Diplomat Circle 
Suite 205 

Orlando, FL 32810 


Midwest |312) 966-0160 
MN, WI, MI, iA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Assoclates 
5225 Old Orchard Rd. 
Suite 50 

Skokle, IL 60076 


European Advertising Sales Representatives: 


Mrs. Marla Sarmiento 
Pedro Telxeira B, Off. 320 
Iberia Mart 1 

Madrid 4, Spain 

45 52 891 


Мг, Andrew Karnig 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 
08 51 68 70 


Mr. Hans Csokor 
Publimedia 
Relsnerstrasse 61 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. 

Bat Yam, Israel 

866 561 321 39 
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Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Paris 

France 

720 33 42 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchini 1 

20123 Milan, Italy 

86 90 617 


Mr. Simon Smith 
McGraw-Hill Publishing Co. 
34 Dover St. 

London W1X ЗГА 

England 

01 493 1451 


Northwest |415) 964-0706 
AK, HI, WA, OR, ID, MT, W/Y, 


Northern Callfornla, Nevada Except 


Las Vegas, Western Canada 


Hajar Associates 
1000 Elwell Cr. 
Suite 124 

Palo Alto, CA 94303 


Southwest |714) 540-3554 
UT, СО, AZ, ММ, Las Vegas, 
Southern California 


Hajar Associates 

3303 Harbor Bivd. 
Suite HAA 

Costa Mesa, CA 92626 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 27С 

D-56000 Frankfurt/Main 1 
West Germany 

72 01 81 


Far EastiPacifíc 
Seavex Ltd. 


05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 


Republic of Singapore 


Seavex, Ltd. 


Room 102, Yu Yuet Lal Bldg. 
43-55 Wyndham St. Central 


Hong Kong 


ONE GREAT LINE. ONE GREAT 


Finally, there's one full family of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years’ warranty from Leading Edge. (Try that оп any other line of printers. 


IHE PROS. 


he Prowriters: business printers—and more. The "more" is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy las opposed to business quality copy, which looks like а bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix compressable to 136. 10" carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15" carriage allows full 136 columns in normal print mode. 
Parallel or serial interface. 


Ы x 


THE STAR. 


The Starwriter F-10. In short (ог more precisely, in a sleek 6” high, 30-pound unit), it gives you more 
of just about everything—except bulk and noise—than any other printer in its price range. It’s a 40 cps letter-quality 
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing, 
It plugs into almost any micro on the market, serial or parallel. 


THE MASTER. 


The Printmaster F-10. Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 


т 


/ \ 


= 


Distributed е by Leading Edge Products, Inc.. 225 Turnpike Street, Canton. Massachusetts 02021, 
Cail: toll-free 2 200.343-6 33: or in Massachusetts call collect (617) 828-8150. Telex 951-624. 


Circle 246 on inquiry card. 


Save 'IOO With This 
Incredible Offer 
From Radio Shack! 


“it’s a fantastic deal on an 
exciting entertainer!” Take it 
from Isaac. Now you can save 
$100 оп any TRS-80" Color Com- 
puter. That means you can get 
our 16K Standard BASIC Color 
Computer, regularly $399.95, for 
only $299.95! Add a pair of joy- 
sticks for $24.95 and you can 
play Super Bustout — our ехсії- 
ing action game that's also 
sale priced at just $19.95 — a 
$10.00 savings! You'll find the 
TRS-80 Color Computer to be an 
outstanding entertainer and 
educator for the whole family, 


"It's also a very serious, hard 
working computer.” Just plug in 
a handy Program Pak" and 
your Color Computer can assist 
you in everything from word 
processing to setting up a fam- 
lly budget — even fo creating 
your own electronic filing 
system. p 


Radie Shaek 


The biggest name in little computers" 


“Get an Out-of-this-World Deal — 
On My Favorite Color Computer!" 


"Just one of many fine com- 
puters from Radio Shack.” The 
Color Computer attaches eas- 
ily to any TV set. See it today а! 
your nearest Radio Shack store, 
Compuler Center or paricipat- 
ing dealer. 


"Hurry — this fantastic offer 
ends December 34, 1982? Gel 
the $399.95 Standard BASIC 
Color Computer for just $299.95 
—and pay only $19.95 for the 
$29.95 Super Bustout Program 
Рак”! And save 5100 on апу 
other TRS-80 Color Computer. 


—|saac Asimov 
Renowned Science and 
Science Fiction Author 


A D E 
КЕЛ ЫЛА. 
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A DIVISION ОЕ TANDY CORPORATION 
Circle 387 on inquiry card. 


